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PREFACE. 



In compiling this book, the Author has endeavoured to 
fill a void in English technical literature. While almost 
every art is represented by treatises or handbooks of a 
more or less practical character, Soap-making, so far as 
^ the Author is aware, has not until the present time been 
furnished with a special book of reference for the con- 
venience of its numerous followers. In the United States, 
however, several elaborate treatises of foreign origin have 
appeared, and to these the author has been indebted 
for much valuable information, especially as regards the 
Continental methods of making ordinary soaps and toilet 
jsoaps, given by Du^sauce, Cristiani, Ott, and Kiirten. 

An important feature in the present volume is the 
chapter on the Recovery of Glycerine from Waste Leys, 
in which many processes for recovering this valuable 
product are given. 

Although it would not have been possible nor even 
desirable to include every known process of soap-making, 
a great number of processes in an abridged form are given, 
which cannot fail to be useful to the manufacturer. 

To write an original work upon an art which has been 
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built up, SO to speak, by the ingenuity of the great host 
of inventors and patentees, would be an impossibility: 
the present work, therefore, must be accepted as an 
epitome of their collective processes and improvements 
rather than as an original treatise, and the Author trusts 
that in his endeavour to produce a work which would be 
useful both as a practical handbook and source of general 
reference, he may not have been wholly unsuccessful. 



PUBLISHERS* NOTE TO THE FIFTH EDITION. 

The present edition of this work is substantially a 
reprint of the last edition, with a new Appendix (left by 
Mr. Watt in MS., and now first printed) on the subject of 
Candle-Making, which, with its illustrations, it is 
believed will be found a very useful and acceptable 
addition. Owing to the death of Mr. Watt a few months 
after the preparation of the last edition, the work has not 
undergone any further revision at his hands, though the 
opportunity has been taken of making a few corrections 
in the text, for which the Publishers are indebted to Mr. 
H. Joshua Phillips, F.I.O. However, from the continued 
and large demand for the work, it is abundantly evident 
that, as revised and enlarged by the Author, the volume 
amply fulfils the purpose with which it was designed. 

LoNSOir, Octoherf 1896. 
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SOAP-MAKING. 



INTRODXJOTION. 

According to the great Roman historian, Pliny, the Gauls 
were the original inventors of the art of soap-making— 
their best product being a combination of goats^ fat and 
the ashes of the beech-tree. The Romans subsequently 
acquired a knowledge of the art, and eventually intro- 
duced it into Italy after their successful invasions of Gaul. 
In proof of the antiquity of soap as an article of com- 
merce, a soap-maker's shop has been discovered in the 
ruins of Pompeii, and is still exhibited to travellers. 

Prior to the invention of soap, the ancients employed 
the juices of certain plants as detergents, and also fullers'-^ 
earth, which was first spread upon the surface of their 
clothes, and then stamped in by the feet. By this means 
greasy matter was removed on subsequent scouring, the 
fuUers'-earth having the property of absorbing grease to 
a considerable extent. Sometimes this earth was em- 
ployed as a cleansing medium in baths, and even up to 
the beginning of the eighteenth century this system was 
adopted in Rome by persons of the highest distinction. 

In the eighth century there were many soap manufac- 
tories in Italy and Spain, but it is a remarkable and 
interesting fact that nearly five hundred years elapsed 
ere soap manufacture was introduced into France and 
practised as an art by the Phoceans, an intelligent and 
industrious race, of Grecian and Egyptian origin. The 
first soap manufactories in France were established at 
Marseilles, a city surrounded with natural advantages of 
soil and climate for the production of all the crude mate- 
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rials necessary for soap-making. The olive-tree, the fruit 
of which yields a fixed oil in great abundance, flourished 
in the south of France, while the shores of the Mediterra- 
nean yielded an ample supply of maritime plants, from 
which crude soda was obtained by calcination. Marseilles, 
however, with all these advantages, was unable to produce 
sufficient material to meet the demands of her manufac- 
turers ; therefore, as time progressed, Italy furnished 
supplies of olive-oil, while Spain contributed crude soda, 
or barilla. 

The manufacture of soap in France was entirely con- 
fined to the combination of olive-oil and soda until the 
beginning of the present century, when palm-oil and 
cocoa-nut oil were also employed in the art, and subse- 
quently toilet, or fancy soaps, were introduced, and ulti- 
mately formed an extensive and important addition to the 
soap trade. 

The exact period at which soap was first manufactured 
in England appears somewhat uncertain, but it was pro- 
bably in the fourteenth century, when it was chiefly made 
upon the French system, that is to say, with barilla 
(crude carbonate of soda) ; and some other manufacturers 
adopted a method practised in Germany, in which potash, 
followed up by salt, superseded the use of soda obtained by 
the calcination of maritime plants. 

We find that the first patent for improvements in the 
manufacture of soap was obtained in 1622, by Messrs. 
Jones and Palmer, an abridgment of which is given 
below : 

"The misterie, arte, way, and means of makinge of 
hard soape, comonly called by the name of Venice or 
castile soape, without the vse of anie fire in the boyling 
or makinge thereof, and with a materiall comonly called 
or known by the name of berillia, and The art, misterie, 
way and means of makinge of softe soape without the vse 
of fire in the boylinge and makinge thereof." 

From the above period up to the present time, many 
patents for important improvements in soap-making have 
been taken out in England. 



INTRODUCTION. 3 

Having passed through a long period of rude and un- 
scientific manipulation, the art of soap-making at last — 
namely, at the beginning of the present century — com- 
manded the attention of scientific men, and the world was 
startled first by Leblanc's splendid process for the manu- 
facture of soda from common salt, which process was 
practically developed in this country by the lato 
Mr. James Muspratt, of St. Helen's, near Liverpool. 
The advantages of this invention are far beyond estima- 
tion, and although it has since been superseded to a 
certain extent by the ammonia process, it can never be 
forgotten that its introduction did more for the soap 
and glass manufacturer than any other invention under 
the sun. 

The next great discovery, though not second in im- 
portance, was due to another French chemist — Chevreul— 
who raised soap-making from empiricism and rule-of- 
thumb guesswork to its present exalted position as a 
truly scientific art. With the rapid advance of chemical 
knowledge which followed the discoveries of Davy, 
Dalton, Chevreul, and other English and foreign chemists, 
the art of soap-making gradually improved, and many 
saponifiable substances were introduced from time to 
time, until, at the present day, the lengthy list includes 
oils and other fatty matters which were never dreamed of 
by our forefathers. Ifc would not be incorrect, however, 
to say that up to forty years ago soap manufacture was 
generally conducted without any reference to scientific 
principles or chemical theories. Except in very rare 
instances, the aid of science was never consulted, and the 
operations were frequently carried on by persons abso- 
lutely void of even the rudiments of chemical know- 
ledge. Indeed, the manufacturers were so completely in 
the power of their soap-boilers that any attempt to recog- 
nise an improvement, by giving it a fair trial, was 
invariably opposed and frustrated by the so-called " prac- 
tical man." At the time we refer to, the prejudice 
against chemical interference, if we may so call it, was so 
great> that even scientific men of the highest ability 
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were spurned, and their attempts to improve the crude 
art were foiled in every possible way. There were, how- 
ever, a few exceptions to the general rule (of thumb), 
and several large firms — notably the firm of Benjamin, 
William, and Thomas Hawes, of Lambeth — who dared to 
admit the teachings of science within their portals. Not 
only did these manufacturers encourage improvements 
based upon chemical principles, but they also employed 
chemists in their works, who, furnished with a laboratory 
and appliances, soon converted the operation of soap- 
making into an art, in the proper sense of the term. The 
estimation of the actual amount of alkali in a given 
sample of soda-ash was determined by their own chemist, 
in many instances indicating a wide difference when com- 
pared with the analysis of the alkali-broker's 'chemist. 
All " goods " were subjected to examination by the soap- 
maker's analyst before purchase, and thus the intelligent 
manufacturer was protected from fraud and imposition, 
which gave him an incalculable advantage over his un- 
aided competitors. 

Although the great French chemist, Chevreul, had 
clearly explained the nature of the reactions which take 
place when fatty substances are treated with boiling 
solutions of caustic alkali, few soap-makers would venture 
to modify their antiquated system of manufacture by 
calling to their aid the man of science. The soap- 
maker's argument seemed to be : " My soap has a large 
sale, it yields a good profit ; what more can I require ? '* 
If the chemist told him that he was liberating a large 
portion of glycerine, which flowed away with his waste 
leys into the river or sewer, instead of being recovered, 
and he was thereby losing a large sum annually, the 
soap-maker cared not, for he still had a good profit on his 
soaps. 

In 1836, the author's father, the late Mr, Charles 
Watt, patented his now well-known process for bleaching 
palm-oil by means of chromic acid ; but it was not until 
several years after that soap-makers " took up " the 
process and adopted it. So great was the prejudice against 
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any and all improvement, that even a trial of the process 
was for a time rejected ; and when at last the trade were 
induced, after some of the more intelligent firms had 
become licencees under the patent, to give the process a 
trial, not unfrequently would the workmen put raw (that 
is, unbleached) palm-oil into the batch which had been 
operated upon, during the patentee's absence, so that their 
employers might denounce the demonstration as a failure. 
In at least one instance a trick of this kind was practised 
upon the author, who for many years conducted the opera- 
tion of bleaching palm-oil, on his father's behalf, in 
London and the provinces. 

Referring to the importance of chemical knowledge in 
soap manufacture, Mr. William Hawes, in a paper which 
he read before the Society of Arts on the 28th of March, 
1856, stated that 6,000 tons of tallow were converted into 
glycerine annually, causing a loss of about £180,000, and 
there ia no doubt whatever that the whole of this waste 
could be avoided by manufacturing soap by the cold pro- 
cess, or at aU events this valuable product should be 
recovered as hereafter described. At the present day, in 
most of the larger soap-works, the teachings of science 
are not only recognised, but an experienced chemist is 
engaged, under whose skilful guardianship the various 
operations are conducted. In some instances the sons 
of members of the firm have been properly instructed 
in chemical knowledge, and to them are instrusted the 
scientific details of this strictly chemical art. In some 
establishments, the principals, or at least one of them, 
have acquired sufficient knowledge of chemistry to enable 
them to conduct their operations with a knowledge of what 
they are doing ; so that we may now say that at last 
science and soap-making go hand in hand, except in a 
few instances where the British workman is still looked 
upon as an idol. 

Another important feature in the manufacture of soap 
was the application of steam, and superheated steam, in 
place of the orf*»nary fire. Again, improvements were 
made in the machinery and appliances of the soap-works, 
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amongst which may be noticed the substitution of cast- 
iron frames for the old-fashioned wooden ones, from which 
many a ton of soap leaked out before solidification took 
place ; the steam-pump superseded the ordinary ladle for 
fitted soaps ; the steam-crutch^ in some works, supplanted 
the wcoden or iron hand-worked implement, and (in 
America more especially) many mechanical contrivances 
have been introduced for diminishing labour and hasten- 
ing the operations of manufacture. To these may be 
added the long series of patented processes having for 
their object the cheapening of the manufacture by the in- 
troductijon of certain substances which, without injuring 
the soap, enable it to be sold at a lower price to the con- 
sumer. The various processes will be fully described when 
treating of the manufacture of hard soaps. 



CHAPTER I. 
SAPONIFICATION EXPLAINED. 

Chovreul's Theory. — Liebig*8 Researches on Saponification. 

The combination of fatty matters with an alkali — as soda 
and potash for example — ^by the aid of water and heat, 
is the result of chemical action. It is not a mere com- 
bining of the substances in the ordinary sense, for we 
find, after their perfect union has been effected, that the 
constituents of tallow, for instance {stearine, palmitine, and 
oleine*), have undergone a remarkable change — each of 
these substances has acquired the properties of an acid. This 
important discovery was made by Chevreul, and when 
properly understood the practice of soap-making becomes 
not only more certain in its results, but infinitely more 
economical. 

Chevrenrs Theory. — Chevreul discovered that when 
soap was decomposed by an acid, the faitty matter which thus 
became separated or set free, possessed properties entirely 
different 'from the original substance. When melted, it 
reddened litmus paper; it was freely soluble in warm 
alcohol, and was capable of forming salts, like ordinary 
acids. When a solution of carbonate of soda was added 
to the separated and saponified matter, soap was again 
formed, while a third substance, possessing a very sweet 
taste, remained in the " mother liquor," which was found 
to be glycerine. The gifted chemist thus proved that soap 
made from tallow was in reality a compound of stearate 
and palmitate of soda, and that glycerine was set free during 
the process of saponification, which substance, being 
soluble, remained in the waste or spent leys, and eventu- 

♦ The liquid constituent of tallow was generally termed oleine until 
more recent research proved it to be a compound of palmitine and oleine. 
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ally found its way into the sewer, or river, as the case 
might be. 

The acids liberated during the process of converting 
fats and oils into soap are called "fatty acids," those 
obtained from tallow being chiefly stearic and palmitic 
acids. Olive-oil and other soft fats yield on saponification 
oleic acid. Palm-oil yields a mixture of palmitic and 
oleic acids; and cocoa-nut oil furnishes palmitic, oleic, 
and lauro-stearic acids. 

Soap, then, is a compound of fatty acids combined with 
alkali and water. Other substances, however, besides oils 
and fats are employed in soap-making ; for example, resin, 
a compound of several vegetable acids, is used, with 
tallow, to form yellow soap. Metallic soaps, as they are 
called, are produced by boiling oxides of metals with oils 
or other fatty matters. Diachylon-plaster, which is 
formed by boiling litharge (oxide of lead) with olive-oil 
and water, is an insoluble soap composed of oleate and 
margarate of lead. The glycerine formed during the 
process remains with the water. 

Soaps are divided into two principal classes, namely 
Hard and Soft Soaps. The former are produced by 
combining soda and water with fatty matters, and the 
Jatter are made with potash combined with horse-oil, fish, 
and other inferior oils, and hence these are sometimes dis- 
tinguished as soda soaps and potash soaps. 

Hard soaps are of various kinds, the most important 
being Castile Soap, White Curd, Mottled, Yellow, and 
Transparent Soap. These soaps are combinations of tallow, 
palm-oil, cocoa-nut oil, olive oil or other fatty substances 
with caustic soda — that is, soda deprived of its carbonic 
acid by boiling with fresh lime and water. 

When tallow is boiled for a considerable time in a 
solution of caustic soda (or ley, as the solution is called) the 
fatty matters, stearine and palmitine, assume a granular or 
curd-like appearance, entirely losing their greasy and oily 
character ; and if a small portion be pressed between the 
folds of a piece of paper it will not produce a greasy 
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stain. This is proof that the conversion of the fatty sub- 
stances into stearate and palmitate of soda is complete — 
that the mass is saponified^ in fact. If the boiling has been 
sufficient, and an excess of caustic alkali remains in the 
ley, this will subside, and the soap, after being allowed to 
repose for a short time, will appear on the surface. If 
now a small portion be treated with warm alcohol, it will 
readily and entirely dissolve, forming a transparent solu- 
tion of soap. After expelling the alcohol by evaporation, 
the transparent soap will remain, which on cooling will 
assume considerable hardness. 

In saponifying, the various fatty matters employed at 
the present time in soap manufacture, and which differ 
greatly in their composition, much care is exercised as to 
the strength of alkaline ley used in the first and subsequent 
operations of boiling. If the ley be too strong, its 
superior density will retard its free diffusion through the 
mass of fatty matter. It is commonly the practice, there- 
fore, with tallow soaps, to apply caustic ley of a moderate 
strength at first, and when this has become exhausted or 
" spent,'' as it is termed, it is pumped out of the copper or 
pan, and a fresh charge of ley of superior strength given, 
and the boiling continued until the grease or fat is 
** killed *' or neutralised by the alkali. During the boiling 
glycerine is liberated, and this substance, being soluble in 
water, subsides with the ley. Until recently, the exhausted 
leys were allowed to flow away as a waste product ; at the 
present time, however, the glycerine is usually recovered 
by one or other of the various processes fully described in 
Chapter XXVI. 

It is well known that caustic ley acts differently upon 
the various fatty bodies with which it comes in contact. 
For example, a weak ley will act upon tallow until its 
alkali becomes exhausted, or nearly so ; whereas a ley of 
equal strength will scarcely, if at all, saponify cocoa-nut 
oil. When, however, cocoa-nut oil is blended with other 
fatty substances, it will readily become acted upon by 
weak leys. Again, resin, although it is readily converted 
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into soap by treatment with alkali, will not form a hard 
soap unless combined with a certain proportion of tallow, 
whicli^ during the process of saponification, exerts a 
powerful influence upon its constituents, probably by 
chemical action not yet fully understood. 

Ziiebig's Besearches on Saponification. — Justus Liebig 
— to whose original mind we are indebted for so many 
valuable discoveries in organic chemistry — ^made some 
important researches on the saponification of fatty bodies, 
and his views should be well understood by the soap- 
maker who recognises the value of scientific knowledge in 
the pursuit of his interesting art. 

"Potassa and soda soaps," says Liebig, "are readily 
soluble in hot water and alcohol. The addition of a 
quantity of water to the aqueous solution produces precipi- 
tation, the neutral salts of stearic and margaric acid 
decomposing into free alkali, which remains in solution, 
and stearate and margarate of the alkali (potash or soda), 
which precipitates in the form of pearly crystalline scales. 
Potassa soaps are more soluble in water than those con- 
taining soda. Stearate of soda may be considered as the 
type of hard soaps, and when in contact with ten times as 
much water it undergoes no striking change. Stearate of 
potassa forms a thick paste with the same quantity of 
water. Oleate of soda is soluble in ten parts of water, 
while oleate of potassa dissolves in four parts of water, 
forming a gelatinous mass with two parts, and possesses 
such a strong affinity for water that 100 parts absorb 162 
parts in a moist atmosphere. Margaric acid acts like 
stearic acid. From this it follows that soaps are soft in 
proportion to the oleates, and hard in proportion to the 
stearates and margarates, they contain. Soda soap exhibits 
a peculiar behaviour with common salt ; it loses the power 
of being penetrated by ley or dissolving in a solution of 
salt of a certain strength, and this remarkable action is an 
important condition in its manufacture, on which depends 
the separation of all free alkali and oxide of glyceryl 
(glycerine), its percentage of water, and its marketable 
condition. 



SAPONIFICATION EXPLAINED. 

" If a piece of common hard soap be cut into pieces and 
then put into a saturated solution of salt, at the ordinary 
temperature, it floats on the surface without bAoming 
moistened, and if heated to boiling, it separates into 
gelatinous flocculaa, which collect on the surface, and upon 
cooling unite into a solid mass, from which the solution 
flows oflf like water from grease. If the flocculse be taken 
out of the fluid, they congeal on cooling into an opaque 
mass, which may be pressed between the fingers into fine 
laminae without adhering to thenu If the solution of salt 
be not quite saturated, the s6ap takes up a certain quantity 
of the water, and the flocculse separate through the fluid 
in boiling. But even when the water contains -rJirth of 
common salt, boiling produces no solution. 

" If the soap be boiled in a dilute and alkaline solution 
of salt, and allowed to cool, it again collects on the fluid in 
a more or less solid state, depending on the greater or less 
concentration of the solution — that is, on the quantity of 
water taken up by the soap. By boiling the dilute solu- 
tion with soap for a considerable time, the watery flocculae 
swell up, and the mixture assumes a foaming appearance ; 
but they still are undissolved, for the solution separates 
from them. The flocculse, however, have become soft 
and pasty, even when cold, and their clamminess is due 
more or less to the quantity of water they have taken up. 
By continued boiling this character again changes, and in 
proportion as the evaporation of water renders the solution 
more concentrated, the latter again extracts water from 
the flocculae, the liquid continues to foam, but the bubbles 
are larger. At length a point is reached when the solution 
becomes saturated ; but before this, large iridescent 
bubbles are observed to form, and in a short time all the 
froth disappears, the liquid continues to boil without 
foam, all the soap collects in a translucent mass on the 
surface, and the solution and soap cease to attract water 
from each other. If the plastic soap be now removed and 
cooled while the solution is pressed out, it will liavo 
become so solid as scarcely to receive an impression from 
the finger. In this condition it is called grain soap. 
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" The addition of salt, or a solution thereof, to a con- 
centrated alkaline solution of soap in water, precipitates 
the soap in gelatinous flocculse, and the mixture behaves 
precisely like solid soap boiled with a dilute solution of 
salt. Carbonated and caustic potassa act exactly like salt, 
by separating soap from the alkaline fluid (ley) in which 
it is absolutely insoluble." 

These observations, so carefully made and clearly ex- 
plained, cannot fail to be of the greatest value to the 
manufacturer of a commercial article so important as soap, 
and which, at the present day, is made from such a great 
variety of fatty materials, each requiring a different treat- 
ment for its skilful and economical conversion into soap. 
Continuing his observations, Liebig says, " The application 

fof the above to the manufacture of soap is evident. The 
fat is kept boiling in an alkaline ley until aU pasty matters 
disappear, but the ley should have only a certain strength, 
so that the soap may be perfectly dissolved in it. Thus 
tallow may be boiled for days in a caustic potassa ley of 
the specific gravity of 1*25° without saponifying. If the 
ley be stronger, a partial saponification takes place, but, 
being soluble in the fluid, it floats upon the surface as a 
solid mass. By the gradual addition of water and con- 
/tinued boilings, at a certain point the mass becomes thick 
and clammy, and with more water a kind of emulsion is 
formed, which continued heating renders perfectly clear 
and transparent if a sufficient quantity of alkali be present. 
In this state it may be drawn into long threads, which on 
cooling either remain transparent, or are more milky and 
gelatinousf. As long as the hot mass, when it drops from 
a spatula, exhibits cloudiness or opalescence, the boiling 
is continued or fresh alkali added. When excess of 
alkali is present the cloudiness arises from imperfect 
saponification or insufficiency of water; the former is 
seen by dissolving a little in pure water, which becomes 
^perfectly clear when the whole is saponified. If the ley 
contains lime the mixture is also clouded, but the addition 
of carbonated alkali instantly clarifies it. 

" In order to separate the soap from water, free alkali, 
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and oxide of glyceryl, a large quantity of salt is gradually 
added to the boiling mass, on each addition waiting until 
it is dissolved. The first addition increases the consistency 
of the mass, while each successive portion renders it more 
fluid, till it loses its threading character, and drops from 
the spatula in short, thick lumps. As soon as the conge- 
lation is complete — that is, when the gelatinous flocculae 
separate from a clear watery liquid — the tire is extinguished, 
the soap allowed to collect on the surface, and cooled either 
on the liquid or ladled out and allowed to solidify. In 
the former case it is impure from water, free alkalies, 
or other impurities of the ley, and is therefore unfit for 
the market, although sufficiently good for domestic use. 
As in other chemical operations a precipitate is purified 
by boiling it in a fluid in which it is not soluble, so is 
soap purified by a solution of salt rendered alkaline. 

" When the saponified fluid is made with potassa, the 
salt (chloride of sodium) operates in a two-fold manner : it 
dissolves in the pasty liquid and decomposes, forming on 
the one hand chloride of potassium, and on the other soda 
soap. "When potash ley is employed in soap-making, the 
first salting requires more than twice the quantity of 
salt. In the preparation of potash soaps, a concentrated 
potassa ley is employed for separating the soap. The 
saponification of fats is not completed by the first treat- 
ment with leys, and the subsequent addition of fresh 
leys, besides purifying, also renders saponification more 
perfect." 

It must be obvious, on perusing the above remarks of 
the great German chemist, that the first duty of the soap- 
maker is to make himself thoroughly conversant with the 
principles of saponification, and not to rely solely upon 
his own observation. The soap-boiler, be he ever so skil- 
ful and observant — and there are many such — should avail 
himself of such important information as is conveyed in 
the above lucid and practical observations. 

It will be seen that the combination of alkali with fatty 
matter is not by any means a rapid process, but is the 
result of slow and gradual chemical action, during which 
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considerable heat is generated over and above the actual 
temperature of the materials when placed in contact. 
Although saponification is hastened by the process of 
boiling, it is not advisable to apply vigorous boiling in 
the earlier stages of the operation. On the contrary, it is 
found better in practice to allow the boiling to be gentle 
at first, and to increase its rapidity toward the close of the 
operation, or when the materials have absorbed their full 
percentage of alkali. 

Although it is practically impossible to make soap without 
liberating glycerine generally to the extent of 5 per cent., 
this soluble substance may be recovered, as a valuable by- 
product, by either of the processes hereafter described. Ths 
proper strength of leys, their gradual combination with 
the various fatty bodies with which they come in contact, 
and the slow and gentle augmentation of the boiling 
operation while saponification is progressing, are im- 
portant considerations, upon which too much care cannot 
be bestowed. Indeed, it is gratifying to know that of 
late years some of our leading soap-makers have devoted 
much attention to alkalimetry, and the treatment of 
various fats and oils with alkaline leys of appropriate 
strength, according to the nature of the fatty matter to 
be used. The examination, by analysis, of samples from 
various boils of soap enables the manufacturer not only 
to regulate his mode of working, but also to determine 
the intrinsic value, so to speak, of his productions. 

In making what are called " fitted soaps,'* the ingre- 
dients are boiled into a thin liquid mass, or emulsion, 
during the first operation, after which a second dose of 
ley, as also a considerable quantity of common salt, are 
introduced into the pan for the purpose of " cutting the 
pan," as it is termed, by which the soap separates frora 
the ley and salt, and rises to the surface, while most of the 
impurities and foreign matters subside with the ley. If 
the materials are not sufficiently saponified and purified, 
the ley is pumped out and fresh ley introduced, with 
further boiling, and the mass is again " cut," or separated, 
by the addition of weaker ley and salt| the operation 
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^ being repeated if necessary. The application of common 

salt not only promotes the separation of the saponified or 
semi-saponified matters from existing impurities and the 
exhausted alkaline ley, but it also, by its density, facili- 
tates their subsidence. Moreover, the presence of salt in 
the ley doubtless enables it to acquire a higher tempera- 
ture during the subsequent boilings, and thus hastens the 
evaporation of water from the saponified materials. 



CHAPTER 11. 

TEE SOAP FACTORT'-'ITS APPARATUS AND 

APPLIANCES. 

The Soap-Pans. — Morfit's Steam Series. — Ley Tanks. — Frames.— 
Wooden Frames. — Iron Frames. — Crutches. — Steam Crutch. — 
Various other Implements. — Barring Apparatus. 

When we consider the magnitude of the operations con- 
nected with the art of soap-making, and the large quanti- 
ties of soap annually produced by our numerous manufac- 
turers, we cannot help reflecting upon the comparative 
simplicity of the apparatus and utensils employed at an 
ordinary soap-works. A series of iron pans or coppers, 
set in brickwork, with firegrate below, or steam-pipes 
passing into the interior of each pan ; a series of wooden 
or cast-iron frames to receive the finished soap ; sundry 
pails or buckets, shovels and trowels; iron pumps and 
** shoots " for removing waste or spent leys ; a few 
hydrometers and thermometers ; tanks for preparing 
caustic alkali; wheelbarrows and trollies for conveying 
materials ; " swimmers " and ladles of various kinds ; 
" crutches " and stirrers ; a wooden machine for cutting 
soap into bars, with the usual firing tools, form the chief 
requirements of an ordinary soapery^ 

In some of the more extensive works, however, many 
mechanical improvements have been introduced, which 
will be referred to in the following pages. For the present 
we will endeavour to demonstrate the requirements of a 
soap factory of moderate dimensions, in which advantage 
has been taken of some useful labour-saving appliances, 
as also of the application of steam, in place of fire, in the 
operations of soap-boiling. 
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The Soap-Pans were generally madeof cast-iron, with a 
flange round the upper surface. These pans are concave 
at the bottom, and are fitted with steam-pipes which 
terminate in a perforated coil which rests on the bottom 
of each pan. The pans are set in brickwork, and an iron 
pump for removing the finished soap and leys is fixed 
between each pair of pans. This pump is worked by 
steam, and is connected to two movable arms of broad 
iron tubing, one of which rests in each pan. These tubes 
are raised or lowered by means of a chain and pulley, so 
that they may be allowed to dip into the soap to any 
required depth, or into the ley beneath it. The pump 
can empty the contents of one or both pans at the same 
time. 

The pans project about three feet above the floor, which 
enables the soap-boiler and his assistants to manipulate 
them with perfect ease. Each pan is fitted with an iron 
lid, or with a wooden lid covered with sheet-iron. The 
lids are lowered or raised by a chain and pulley. 

The soap-pan or copper (or as the French and Ameri- 
cans term it, kettle), is sometimes made of cast-iron, in 
several divisions, united together by iron cement, the lower 
'portion, or pan proper, being of a concave form, the whole 
being set in brickwork, which is so constructed that the 
fire plays only upon the lower part of the pan, and not 
upon its sides. Soap-pans of large dimensions are generally 
made of wrought-iron plates riveted together. 

The soap-pan is sometimes extended by placing what is 
termed a curb above its upper rim, which is made of stout 
sheet- iron, or of wood bound with iron. The object of the 
curb is to prevent the overflow of the soap during the 
more vigorous operation of boiling. Sometimes (when 
steam heat is employed) stout blocks of wood are placed 
round the flange of the pan instead of employing the 
curb. 

Morfit's Steam Series. — The accompanying engraving 
(Fig. 1) represents a steam series designed by Mr. Morfit, 
Although not so simple as the arrangement previously de- 
scribed, it is an ingenious system, and might be adopted with 
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advantage. The three pana repreaented may be employed, 
if preferred, for boiling three different kinds of soap- 
namely, one for white or curd Boaps, another for yellow 
or resin soaps, and a third for superior soaps, w ia the 
boiler, to which the main pipe or feeder q is connected. 
The boiling-pans, which are of iron, are each fitted with a 
wooden curb a a, hooped round by iron bands. The 




Fig- 1. 



lower part of each pan b is of cast-iron. Connected to the 
bottom of the pans is a pipe and stop-cock i, for drawing 
off the spent leys. H H is a downward pipe for conveying 
the steam to the coil, which terminates in a vertical length 
of piping X for the escape of waste steam. The taps u ii 
are used for turning the steam on or off. A " blowpipe " 
L is connected to the main pipe a. This blowpipe 
terminates in a single coil perforated with a number of 
holes. The object of the blowpipe is to give additional 
heat, when necessary, and to assist in stirring up the con- 
tents of the pan. The tap p is used for regufatiug the 
pressure of steam from the boiler w. 

Steam-jacket pans, especially for small operations, are 
very useml in a eoap factory, and are admirably suited for 
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remelting, in the preparation of fancy soaps. Such pans 
are much used in dissolving silicate of soda, sulphate of 
soda, and other materials employed in cheapening soaps. 

The Ley Tanks, containing caustic alkali of various 
ascertained strengths, are sometimes placed at one end of 
the series of soap-pans, and at a suitable height above 
them, so that the leys may be conveniently run off by iron 
shoots into each pan, by turning the tap connected to 
either tank. These tanks are commonly made of wrought 
iron plates riveted together. 

Iron Frames.— The frames for casting the finished soap 
are now generally 
made of cast-iron ^.^T 

plates, united by 
movable bolts and 
screws — the ends 
and sides of which 
fit into an iron base. 
These frames gene- 
rally hold about 11 
cwt. ofsoap. Fig. 2 
represents an iron 
frame partly 
screwed up. 

Wooden Frames, 
which formerly 
were used for all 
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Fig. 2. 



varieties of soap, are now chiefly used for mottled soaps, 
which are required to cool slowly in order to acquire the 
agreeable marbled appearance for which they are famed. 
These wooden 
frames are fur- 
nished with pegs 
and holes, so that ^ 
they may be piled 
one above another, 
and form, as it were, one deep frame or well, capable of 
holding a considerable quantity of soap. Indeed, some- 
times tnese frames are built up, through several floors, to 
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a great height, forming a receptacle for an entire boil of 
many tons of soap. Sometimes the frames are bound 

together by long 
iron screwed rods 
which pass down 
through them. 

Fig. Sis a single 
wooden frame, and 
in Fig. 4 several 
wooden frames 
are shown con- 
nected by their 
pegs to each other. 




Fig. 4. 



The interior width of soapframes corresponds to the 
length of a bar of soap, and the length of a frame is 

equal to the thickness of about 
'"^ ^ twenty bars of soap. 

Crutches. — ^When it is de- 
sirable to add to true soap other 
substances, for the purpose of 
cheapening or modifying it for 
various special purposes, the 
additional matter is frequently 
introduced by being " crutched 
in,*' as it is termed. For this 
purpose certain tools called 
"crutches" are employed. These 
are made of wood or iron, or of 
iron witha wooden handle. Two 
forms of these are given in 
Figs. 5 and 6. 

Steam Crutcli. — A far more 
eflTective way of mixing other 




^ ' 



Fig. 5. 



■y substances (as silicate of soda 



Fig. 6. for example) with soap is by 
means of the steam crutch and 
crutching-pot, by aid of which a perfect incorporation of 
the materials is effected, without manual labour, in a few 
minutes, and the soap thus treated is much more uniform 
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than it is possible to become if hand-crutched in the 
frame. The arrangement for steam crutching may be 
thus briefly described : — 

A wooden platform is erected about ten feet above the 
floor of the boiling room near the soap-pans ; in this a 
small pan is set for containing the liquid materials to be 
added to the soap, and which receives the required charge 
of liquid for a frame of soap. By the side of this platform, 
and connected to a shaft above, is a 
vertical revolving spindle, furnished 
with several flat steel blades (Fig. 7) 
fixed alternately and in an angular 
direction. This revolving spindle or 
"steam crutch '* is raised or lowered 
by means of a rope and pulley. When 
required for use, the crutching pot is 
wheeled up to and immediately beneath 
the crutching spindle, the wheels of 
the " pot '* being placed in grooves or 
hollows in the floor. The pot having 
received a supply of soap, the quan- 
tity of which has been duly gauged by 
a notched stick, the steam crutch is 
lowered, and sinks into the soap, re- 
volving with considerable rapidity. 
The contents of the little pan are now allowed to flow 
into the pot, and soon after the required quantity has 
been crutched in, the revolving shaft is stopped, and the 
crutch raised out of the pot, which is then wheeled 
away to make room for a second pot, and is then drawn 
up close to a frame, and its contents allowed to pour out 
by raising an iron gate situated near its base. Fig. 8 
represents the crutching pot with its gate A raised by the 
lever B ; and at Fig. 7 is a drawing of the steam crutch, 
in which its several blades are shown. The bevel 
wheels above indicate its connection with the usual 
shafting. 

In small works, where steam is not extensively 
employed, waste leys are pumped from the soap-pans by 
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iron hand-pumps, whicli are lowered into the pans hj 
means of a chain or rope. 




Tarions other Implements are employed in the soap- 
boiling department ; these are the trowel (Fig. 10), tlie 
ladles (Figs. 11 and 12), the "swimmer" (Fig. 13), and 
various broad ehovela and iron "shoots" (Fig. 9), the 



^ 



latter being used lor conveying leys and soap to and from 
the pans. Besides these, however, wheelbarrows and 




trollies are used for conveying materials, such as casks of 
fatty matters, resin, and other goods. 



APPARATUS AND APPLIANCES. 



23 



One of the most important^ and at the same time most 
disagreeable, operations connected with a soap-works is that 
of making the caustic leys. This is generally conducted iii 
a building at a convenient distance from the boiling room, 
and in such a situation that the lime- waste resulting from 





Fig. 12. 



Fig. 13. 



the operation can be readily removed to a part of the 
adjacent ground where it will be out of the way. The 
soda and slaked lime employed in the production of caustic 
soda are, with the necessary 
addition of water, boiled toge- 
ther by means of steam, and 
the resulting ley, after subsi- 
dence of the carbonate of lime, 
is pumped out or drawn off 
into tanks ready for use. 

Barring AppaaratuB. — The 
ordinary apparatus employed 
for cutting soap into bars con- 
sists of a wooden machine run- 
ning upon wheels (Fig. 14). 
A back of stout timber pro- 
jects several feet above the 
grooved table a, upon which 
the slabs of soap are piled, 
and are kept in position by 
the upright back, b. Two men, 
provided with a length of brass 
or steel wire looped at each end, take their stand at the 
machine, and first mark the width of the bars by means of 
the toothed gauging stick (Fig. 15), which, being drawn 




Fig. U. 
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evenly downwards, marks each slab as a guide for the 
cutting wire. Each man now takes one end of the wire, 

Fig. 16. 

and passes a wooden handle through the loop. The wire is 
then placed in the notches made by the gauge, and is then 
steadily drawn downward until it sinks into the grooye 
beneath. One of the men now removes his handle from 
the loop, and the other draws the wire through the groove 
and returns the end of the wire to his mate, the same 
operation being repeated until the entire number of slabs 
are cut. The bars of soap are then removed, and a fresh 
batch of slabs placed upon the machine. Bars of soap are 
usually about 14 J inches long by 2\ inches thick, and 
2 J inches in width. 

In some factories cutting machines are used which will 
cut into bars a considerable number of slabs at one time. 
This machine consists of strong wooden framework with 
wrought-iron fittings, and a series of steel wires fixed at 
equal distances. Although this machine is capable of 
cutting a great number of bars by a single movement, the 
wires are very liable to break, and this frequently causes 
delay while the broken wires are being replaced. The 
machine, however, is a very time-saving one when in good 
order. 



CHAPTER III. 
MATERIALS USED m SOAP-MAKINO. 

The Fats and Oils.—01ive-oil. — Tallow.— Lard.-— Palm-oil— Cocoa-nut 
Oil. — Castor-oil. — Bone-grease. — Horse-grease. — Kitchen-stuff. — 
Oleine or Tallow Oil.— Fish.oils.— Resin.— Recovered Grease.— The 
Alkalies.— Caustic Soda.— Potash.— Silicate of Soda.— China Clay. — 
Sulphate of Soda., 

The Fats and Oils. — From the period when the prin- 
ciples of saponification began to be understood by soap- 
makers, the employment of other than the ordinary soap 
materials commanded attention ; and, aided by the in- 
vestigations of chemists, the manufacturers gradually 
added to their list of fatty, or saponifiable, matters, until, 
at the present time, any material that will form soap is 
worked up in some way or other. 

Olive-oil, as we have shown, formed the basis of con- 
tinental soaps prior to the art being introduced into 
England. This oil is expressed from the fruit of the olive- 
tree, and comes into the market in three different con- 
ditions: the finest, or virgin salad-oil; an inferior kind 
obtained by greater pressure of the berries with the aid of 
boiling water, and a third quality obtained by boiling tho 
residuum with water. It is the latter variety which is 
more commonly employed in soap-making. 

When olive-oil is lowered to the temperature of 
88° Fahr. it begins to conceal, and at 20° it separates into 
two distinct substances, ecaine, or oleine, which is fluid, 
and maryariney a solid pearly substance. Margarine is 
not a true chemical compound, however, but is a 
mixture of stearine and palmitine. The proportions 
are (about) 72 per cent, elaine, and 28 per cent, mar- 
garine. Olive-oil is frequently adulterated with poppy 
and other oils. These are distinguished by not congealing 
at the same temperature as olive-oil, and also by retaining 
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air, when shaken up, more readily than pure olive-oil. If 
5 per cent, of any other oil be present, the consolidation is 
slower and less firm, but if 12 per cent, of foreign oil be 
mixed with it, this floats on the surface for several days. 
Oils of poppy, sesame, rapeseed, or cocoa-nut may be 
thus recognised when mixed with olive-oil. 

Tallow is chiefly obtained from the fat of sheep and 
oxen, the tallow being first rendered^ as it is technically 
called — that is, separated from the membranous matter with 
which it is associated in the form of suet. The rendering 
of tallow is accomplished in various ways : by first re- 
ducing the suet to small pieces, and then passing a current 
of steam through it by means of perforated piping, or bjr 
the method patented by the late Mr. Charles Watt, in 
1836, which consists in adding to the fat, while in the 
steaming tub, dilute sulphuric acid, to which a little nitric 
acid is added, and a small quantity of bichromate of pot- 
ash. When the lumps of fat are nearly dissolved, about 
one pound of nitric acid, diluted with one quart of water, 
is poured into the tub, followed, shortly after, by about 
two ounces of alcohol, the whole being briskly stirred in. 
When this process was first introduced, for the operations 
of the tallow-melter, it was found that candles made from 
the tallow, thus treated, required no storing ^ as it was termed. 
In those days candles were frequently stored for several 
months before being considered fit for lighting purposes. 
The object of the process was to destroy the tissues sur- 
rounding the fat, which steam alone did not accomplish. 

London, or " town,'' tallow is generally considered the 
best material of its kind, but Russian, South American, 
and, in later years, Australian tallows enter the market 
in large quantities. 

Fats or greases of various kinds, other than tallow, are 
also largely employed in soap-making. 

Lard, or the fat of hogs, is extensively used, especially 
by the French, in the manufacture of soaps. According 
to lire it is composed of 62 parts of oleine and 38 parts of 
stearine in 100 parts, and its fusing point is 81° Fahr, 

Falmoil, which is stated to be used more extensively 
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by English soap-makers than any other fatty material, is 
obtained from the fruit of Elais guineaensis, and E.melano- 
^o^m,speciesofpalm-treesgrowingon the westcoastof Africa 
The oil as it comes into this country is of a deep orange- 
red colour, due to the mode of its extraction from the 
fruit — from which no doubt the colouring matter is derived, 
since the oil itself is nearly colourless. This valuable veget- 
able fatty matter, which it would be more correct to term 
butter than an oil, is composed of about 30 parts of a 
solid substance called palmitine^ and 70 parts of a fluid, 
elaine or oleine. It is solid at ordinary temperatures, 
but fuses, or melts, at 117*5 Fahr. By exposure to the air 
it turns rancid and loses its characteristic red colour. 
The process of bleaching palm-oil by chromic acid will be 
fully described in a future chapter. 

Cocoa-nut Oil is derived from the fruit of Cocas 
nucifera. Like palm-oil, it is solid at ordinary tempera- 
tures, and is a pure white, and of a buttery consistence. 
It is extensively used in soap-making — especially for the 
inferior kinds of soap, and will bear a large admixture of 
water, in combination with silicate of soda and other sub- 
stances, and yet form a hard soap. All soaps made with 
even a small percentage of cocoa-nut oU impart an 
offensive smell to the skin after washing with it. This 
oil is very extensively used in the manufacture of artificial 
mottled soaps, but more especially in the north of England, 
where enormous quantities of it are consimied annually. 

Castor-oil^ from the seeds of Ricinics communis and li. 
Europaa, is also used as a soap material. It is obtained 
largely from the East and West Indies, and also from 
North America. Castor-oil is supposed to contain three fatty 
acids, namely, ricin-oleic, margaritic^ and elaiodic acids. 
When treated with hyponitrous acid, a solid fatty mass is 
produced, which is called />aZ»em^. Although not soluble 
alone in alcohol it will, according to Dr. Pereira, dissolve 
in this spirit when mixed with other fixed oils. Castor- 
oil is capable of forming soap with caustic alkalies, but is 
always used in combination with other fatty matters for 
this purpose. 
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Among the other vegetable fixed oils used in soap- 
making may be mentioned the oils of hempseed^ rapeseed, 
cotton-seed, poppy, linseed, sesamum, colza, beech- nut, etc. 

Besides the ordinary fats and oils, certain fatty matters 
called greases are much used by soap-makers. 

Bone-grease is supplied by bone-boilers, and forms a 
useful soap material for mottled soaps. 

Horse-grease, although not an abundant article, is 
available as a soap material. 

Kitchen-stuff, as prepared by the " stuff-melters/* is a 
very useful material for mottled soaps, and is largely used 
by the London soap-makers for this purpose. Being the 
I)roduce of kitchen waste it contains many different kinds 
of fatty matter, but after its separation from the more 
solid particles, as gristle, rind, bones, fibrin, etc., by pres- 
sure, it forms an uniform fatty mass of good consistency, 
and contains a considerable proportion of stearine, which 
renders it well suited to the manufacture of a curd soap 
such as the London mottled soap. 

Oleine, or Tallow-oil, which has been separated from 
stearine by pressure, in order that the latter may be used 
alone for candle-making, is a useful material, in combina- 
tion with stronger fats. 

Fish-oils are chiefly used in the manufacture of soft, or 
potash soaps, in combination with tallow. 

Besin, or Colophony, was first employed as a soap 
material in England. It is extensively used in the manu- 
facture of yellow soaps, the pale, or yellow resin being pre- 
ferred for this purpose. Yellow resin generally contains a 
little water, which does not exist in the darker varieties. 

Recovered grease, or Yorkshire fat, is obtained from 
the suds and washing waters of the fulling mills. It is of 
a brown colour, of disagreeable odour, and of a sticky 
consistence. When melted, and a strong solution of 
carbonate of soda added to it, effervescence takes place, 
from the disengagement of carbonic acid, the grease con- 
sisting of several fatty acids, which act powerfully upon 
the carbonated alkali.* When neutralised, and mixed 
• This grease often contains oils which cannot be saponified. 
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with other soaps, the recovered grease is useful In the 
manufacture of the cheaper kinds of Windsor and other 
scented soaps. 

The Alkalies used in the saponification of the various 
fatty substances employed in soap manufacture are soda 
and potash, the former being used, in a caustic state, in 
the preparation of hard soapSy and the latter, also being 
causticised, is used for making soft soaps. The soda 
supplied to soap-makers is an impure carbonate of that 
alkali. As we have said, soap was formerly made from 
barilla, a crude carbonate of soda obtained by the calcination 
of certain plants which were found on the coasts of France, 
Spain, and other countries ; it was also made from kelp, 
obtained by burning a great variety of seaweeds on tlie 
shores of Scotland, Ireland, Brittany and Normandy in 
France. When Leblanc, however, introduced his invalu- 
able process for converting sea-salt, first into sulphate of 
soda by treating it with sulphuric acid, and afterwards 
into carbonate of soda by calcining with fine coal and 
chalk, the employment of barillas and kelps gradually, 
and eventually entirely, ceased. And now, after enjoying 
a long period of unbounded success, other improved pro- 
cesses are fast taking the place of Leblanc's process. 

For a lengthened period, and indeed up to the present 
time, soap-makers were accustomed to purchase their 
alkali under the name of soda ash, which usually contains 
about 50 to 52 per cent, of soda, the exact percentage 
being determined by processes to be explained hereafter. 
Soda ash, besides other impurities, usually contains from 
2 to 3 per cent, of common salt. 

Caustic Soda is now supplied to soap-makers at a 
reasonable price, consequently they prefer purchasing this 
important article to making their own caustic soda, which 
involves not only considerable trouble and delay in its 
preparation, but also an accumulation of lime-waste, 
which is not always easy to get rid of in large cities 
and towns. 

The author, in conjunction with Mr. J. Berger Spence, 
obtained a patent^ in April, 1882, for making caustic soda 
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by the decomposition of common salt by electricity, and 
by this process it is expected that the cost of making this 
important article of commerce will be greatly reduced, 
even beyond the present extremely low prices. 

Potash, previously rendered caustic by boiling with 
quicklime and water, is used in the manufacture of soft 
soaps. American potash is, however, chiefly used for this 
purpose. 

Silicate of Soda, or Soluble Glass, as supplied to the 
trade, is in the form of a thick, viscid, translucent mass, 
which flows very slowly from the casks in which it is stored 
after the heads or bungs have been removed. It is pre- 
pared by boiling ground flints (silica) in a strong solution 
of caustic soda. When dissolved in hot water it forms a 
solution which unites with certain kinds of soap very 
readily, forming a cheapened compound readily market- 
able ; and since the silicate of soda possesses considerable 
detergent properties, its admixture with genuine or pure 
soap gives an advantage to the consumer which few soap 
adulterants can boast. The introduction and method of 
preparation of this interesting article into soap is due to 
Mr. Sheridan, who obtained a patent for his invention as 
far back as 1838. Since that period, however, many other 
patents have been obtained for the manufacture and 
employment of silicate of soda, all more or less based upon 
Sheridan's invention. Silicate of soda (or soluble glass) is 
now commonly made by calcining together, in a rever- 
beratory furnace, 9 parts of soda ash of 60 per cent, with 
11 parts of clean sand or powdered quartz, for hard soaps ; 
or equal parts of pearlash (previously dried) and sand for 
soft soaps, the latter mixture forming silicate of potash. 
After perfect combination of the alkali with the silicious 
matter, it is cast into moulds, and afterwards quenched 
with water. It is next ground in a mill, and then boiled in 
water contatining alkali — ^potash or soda, as the case may 
be. The solution thus obtained is evaporated until it in- 
dicates 69 by Baum^'s areometer, or hydrometer. In this 
condition it is ready for mixing with soaps, but the soluble 
glass is generally supplied to soap-makers in the form of a 
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thick, viscid mass, which they reduce with hot water to 
any required strength. 

China clay, or Kaolin, is sometimes used as an adulterant 
in the manufacture of some of the cheaper soaps. 

Sulphate of Soda, or Glauber's Salt, is also extensively 
used in combination with soaps of the cheaper kind, the 
mixture producing a soap of considerable haidnesSi while 
reducing its percentage of fatty material. 
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CHAPTER IV. 
CA USTIC LEYB. 

The Ley Tanks. — Method of Preparing the Le3'8. 

The Ley Tanks are large vessels made of wrouglit-iron 
plates riveted together ; in some factories they are con- 
structed of brickwork lined with cement. Dussauce recom- 
mends large tun lined with sheet lead, with a perforated 
false bottom, which he believes would be the most durable 
apparatus for this purpose. A cock should be fitted near 
the bottom of each tun, and through it the clear ley, 
collecting in the lower part of the vessel between the 
di£^hragm and the bottom, can be drawn off into vessels 
placed beneath. Near the vat should be a pump with its 
spout arranged for a supply of water. 

The arrangement of ley tanks in a Marseilles soap works 
is as follows : — 

No. 1 is called the fresh vat, into which the fresh alkali 
and lime are introduced ; No. 2 is termed the avanqaire^ it 
being one step in advance ; No. 3 is the small avangairey 
being two steps in advance, and therefore containing 
weaner liquor, and No. 4 is called the water Vat, because it 
receives the water directly. Into No. 3 the moderately 
exhausted or spent leys are thrown. From No 3. the ley 
is pumped into No. 2 to be strengthened, and in like 
manner from No. 2 to No. 1. Upon the lime paste in 
No. 4, which has been taken from No. 3, water is poured ; 
the ley thus obtained is poured upon the lime paste of 
No. 3, which has been removed from No. 2. No» 3 is 
twice lixiviated, and No. 2 once. The receiver under 
No. 1 has four compartments ; into No. 1 the third ley, 
and into No. 4 the fourth ley, which is so weak as to be 
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used for Hxiviation instead of water. The lime vat No. 4, 
when exhausted, is emptied out of the window near which it 
stands, in which case the water is poured upon the contents 
of No. 3, and the weakest ley upon No. 2. No. 1 is now 
avangaire to No. 4, because this has become in its turn the 
fresh vat, into which the fresh soda and quicklime are put. 
The ley discharged from No. 3 comes in this case upon 
No. 2, and after being run through it, is thrown upon 
No. !• 

In some large factories the ley tanks are placed in a 
building apart from the soapery, and from thence the ley 
is pumped into .tanks situated near the soap-pans, a very 
cleanly and convenient arrangement. 

Method of Preparing the Leys. — This operation is thus 
directed by Messrs. Charles Tennant and Co., the exten- 
sive alkali manufacturers of St, RoUox, Glasgow: "A layer 
of fresh burnt lime, say five, measures of 112 lbs. each, 
is to be laid equally over the bottom of the vat, and a 
few gallons of water to be thrown upon the lime, until it 
begins to slake or fall. This layer is then to be covered 
immediately with 6 cwt. of soda ash, the next layer with 
four measures of lime slaked as before, the fourth layer 
with the same quantity of soda ash, the fifth layer with 
lime as before, and the last layer with the same quantity 
of alkali, 

*' After standing two hours, the vat is to be stanched by 
filling it with water or weak ley of a former vat ; this is to 
be done gradually. After standing about fifteen or six- 
teen hours, the plug is to be gently loosened, so as to allow 
the ley to run off or trickle clear and caustic after infiltra- 
tion through the beds of lime. This is called the first 
runnings. As soon as the ley ceases to run, the plug is to 
be tightened, and the vat again filled with water, and after 
standing a sufficient time, to be run down as before. This 
is the second runnings, and worked together with the first 
runnings in the soap-pan is an excellent ley, and works 
freer and better than if used separately. After the vat is 
run dry, it is to be turned over into another vat, covered 
with water, aud again run down« This ley is very weak. 
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and is seldom worked in the soap-pan, being used instead of 
water, to stanch or fill up the strong or first set vats. As 
soda ash is not all equally soluble, it is sometimes 
necessary to turn the contents of the vat over a second 
time in order to obtain all the free alkali ; but experience 
and care are the only sure guides. The receivers for the 
ley are generally much smaller vats, but it is preferable to 
have them of tne same size, it being at all times desirable 
to have a sufficient supply of strong caustic ley. 

" Should the ley in the course of the process of boiling 
the soap * close,' as it is termed, with the materials, and 
not separate, a small quantity of common salt thrown with 
care into the boiling soap will effect a separation ; but this 
is always to be avoided if possible. The ley may be taken 
out of the vat with a pump or syphon. A third running 
may be taken from the first vat to stanch with." 

In order to ascertain whether the soda has been properly 
and fully causticised, a few drops of hydrochloric acid 
(muriatic acid) are added to a small quantity of the ley, 
and if effervescence takes place it is a sure indication that 
uncausticised carbonate of soda is present. In this case 
the ley must be returned to the lime again and again, if 
necessary, until it is perfectly caustic. Boiling the lime 
and soda ash is a method frequently, if not generally, 
adopted, and indeed there is no doubt that it is a surer 
method of rendering alkalies caustic than by a cold 
process. 

A simple method of ascertaining if there be any 
carbonate of soda remaining in the ley is to pour a little 
of the ley into clear lime-water, when if the mixture 
assumes a milky appearance (from the formation of 
carbonate of lime) it is proof that uncausticised carbonate 
of soda is present. 

In making caustic soda by steam boiling, fifty pounds 
of fresh flaked lime are required for each one hundred 
pounds of soda, and about ten to twelve parts of water to 
each part of soda. It is usual to slake the lime with hot 
water, and when the soda and lime with the water have 
been put into the tank or vat, the steam is turned on and 
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the mixture allowed to boil for several hours. The 
agitation produced by the boiling greatly aids the 
rapidity of the causticising process by keeping the 
soda and lime in close contact with each other. When 
the boiling has been sufficient, which is ascertained from 
time to time by the tests before referi:ed to, the steam is 
turned off, and the contents of the vat allowed to 
repose, so that the carbonate of lime which is formed may 
subside. The ley is then drawn off and the lime washed 
several times with fresh water, the last nmnings being 
used instead of water in future operations. 

Caustic potash, for employment in the manufacture of 
soft so^s, is prepared in the same way as caustic soda, 
except that eighty parts of lime to each hundred of potash 
must be used. 



f'T 



CHAPTER Y. 
MANUFACTURE OF BARB S0AF8. 

Castile or Olive-oil Soap. — Pure Olive-oil Soap. — Marseilles Soap.— 
French Marbled Soap.— Notes on Mottling. — French Formulae for 
Soaps. — Composition of Pure 01i?e-oil Soap. — London mottled Soap. 
— White Curd Soap. 

Castile op Olive-oil Soap is considered the type of all 
hard soaps, and when made from pure materials is 
white, emollient (from emollier, to soften), and is almost 
entirely free from odour. It is unquestionably the best 
known soap. The commercial article, which is also called 
Marseilles soap, from its manufacture in France having 
been first practised in that city, has a pleasing mottled or 
marbled appearance with red and grey veins permeating 
its substance throughout, and which are due to certain im- 
purities in the alkali, or produced artificially by the intro- 
duction of a little sulphate of iron (green copperas) in the 
process of manufacture, which becomes decomposed and 
converted into red oxide (peroxide) of iron. As formerly 
made, this soap was exceedingly hard and brittle, but the 
introduction of other ingredients, as the oils of hempseed, 
linseed, and poppy, for example, render the soap less 
disagreeably hard, while at the same time reducing the 
cost of manufacture. 

Pure Olive-oil Soap, or White Castile Soap, is used in 
pharmacy in the preparation of liniments, plasters and 
cerates, and also in pUls. It is made from pure olive oil 
and caustic soda free from coloured impurities. 

Marseilles Soap. — In the manufacture of Marseilles 
soap for commercial purposes, great care is exercised as to 
the strength of the leys, and also the proportions to be 
applied to a given quantity of olive oil. Alter a series of 
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careful experiments^ made at Marseilles^ it was found that \ 
the following were the proper proportions of caustic soda 
and oil for making this kind of soap. Each 100 lbs. 
of olive oil require . fifty-four pounds of caustic soda, ley 
of 36° Baum^ for perfect saponification, and this amount 
of ley represents about 15*60 of solid caustic soda — 
the utmost amount that must be applied to each 100 
lbs. of the oil used. Since this oil, however, varies in 
the proportion of solid matter (margarine) which it con- 
tains, the strength of the ley employed in the first opera- 
tion of boiling must be regulated accordingly. Fg^^athm 
m'1 (or one containing a low percentage of solid matter) ^e 
ley is reduced by water until a Baum^'s hydrometer float- 
ing in it marks 10° to 11° (degrees), for an oil containing 
a much largerpercentage of solid matter (as lard oil, lard, 
or other soEdT^fat) the strength of ley should be about 
_8° or 9° B. 

^irst operation. — The requisite quantity of ley (in the 
proportions above given) is to be first run into the par, 
filling it to the extent of about one-third of its capacity. 
Heat is then applied by fire or steam, as the case may be, 
and when the liquor comes to a boil, 1,600 lbs. of oil are 
added at one time with constant stirring. In a very short 
time a thick mass of a pasty consistence is formed by the 
reaction of the hot caustic alkali upon the oil. If from 
miscalculation, or other circumstance, an excess of oil has 
been added, this excess will show itself upon the surface, 
when an additional quantity of ley must be at once applied. 
On the other hand, if, instead of forming into a thickish 
paste the mixture is very thin, this indicates an excess of 
ley, and more oil must be added by degrees. This addition 
will, of course, somewhat cool the mixture, but the tempera- 
ture soon rises again, and the mass again boils with con- 
siderable frothing. The boiling must be kept up for 
eighteen or twenty hours. 

During the boiling, considerable evaporation takes place, 
whereby the ley becomes stronger ; it is therefore necessary, 
when the pasty condition becomes thick, to add- weak ley 
from time to time, since the paste is not soluble in strong 
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ley. Previous to the addition of weak leys, however, the 
** spent,^' or exhausted, leys are pumped or drawn off. The 
addition of fresh leys is kept up until the whole of the 
fatty matter is killed, as it is termed (that is, neutralised), 
or whenever it is found that the ley has lost its causticity, 
which is ascertained by dipping the tip of the finger in the 
ley and applying it to the tongue. Every addition of fresh 
ley is accompanied by constant stirring. After four or five 
changes of ley, with continued boiling and stirring, the 
mass becomes of an uniform soapy consistence, and a small 
portion pressed between the fingers becomes immediately 
hard and flaky. 

Frequently the alkali from which the leys are made 
contains common salt, sulphate of soda, and other impurities, 
which have the effect of retarding the process of saponi- 
fication by keeping the alkali and fatty matters in a more 
or less separated state, whereas they require to be inti- 
mately associated to effect a perfect chemical union. When 
it is found, therefore, that the process is progressing slowly 
from this cause, it is customary to throw into the pan a 
qiiantity of soap scraps to aid the operation. 

When the soap-pans are heated by fire, it is necessary to 
use every precaution to prevent the burning of the soap at 
the sides of the pan. Should this occur, however, the fire 
must be slackened, and a small quantity of strong ley 
added, with brisk stirring, which will partially separate the 
pasty mass from the ley, bringing the latter in contact 
with the metal of the pan, and thus prevent the burning 
of the saponifying matter. 

Second operation, — The oil being now completely 
neutralised with alkali, the combination in its present 
state also contains a large quantity of water in the shape 
of exhausted or spent ley. To remove this, many sub- 
stances may be employed, but common salt, which 
answers the purpose admirably, is from its cheapness 
generally employed. The process of separation, which is 
generally termed " cutting the pan,'' is effected by throw- 
ing into the pan a concentrated solution of common salt, 
or a few shovelfuls of the same, each portion being 
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Fig. 16. 



allowed to dissolve before the next is added. For con- 
veying the salt, the truck shown in Fig. 16 is a very con- 
venient vehicle. When sufficient salt has been thrown in, 
the soap separates from the 
leys (which also hold glyce- 
rine in solution) and coagu- 
lates in flakes or granular 
clots. The soap-boiler, by 
freely using his shovel — r 
by repeatedly dipping it 
into the boiling -mass and 
observing its condition — 
can tell in a moment when 
enough salt has been added. 
At this period the ley runs clear off the shovel or trowel, 
leaving the soap in separated lumps upon its surface. By 
continued boiling the clots assume a granular or grain-like 
appearance, in which condition the soap is said to be 
'* boiled to a curd." If the boiling be continued too long 
after this stage, it will, by making the salted leys too con- 
centrated, render the curd so stiff that the vapours arising 
from the boiling of the liquor beneath will with difficulty 
make their escape through the mass. 

When the soap has assumed the form of grains or curds, 
it is known that all the superabundant water — that is, its 
uncomblned water — is separated from it, and at this stage 
the fire is drawn or the steam turned off, as the case may 
be, and the pan is allowed to repose for a few hours to 
enable the leys to deposit. When sufficient time has 
been allowed for this the leys are drawn off by means of 
the cock situated at the lower part of the pan. 

Third operation. — This is termed finishing the soapy 
by which process it becomes cleansed from saline or 
other impurities, which are still loosely attached, or 
mechanically mixed, with it and, at the same time, any 
portions of the fatty ingredients which may not have been 
thoroughly saponified, undergo perfect conversion into 
soap. This important operation is effected by means of a 
ley of such strength that it cannot dissolve the made 
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soap. It may be here mentioned that although soap is 
soluble in very weak leys, it is absolutely insoluble ir 
strong solutions of caustic alkali. All the spent ley? 
having been drawn oJ0f the soap, it is now gently boiled 
with a ley of the strength marking 18° or 20° B., to 
which 8 or 10 per cent, of salt is added. The quantity 
of this saline ley must be just sufficient to coagulate or 
close the soap, and to prevent it from adhering to the sides 
of the pan. While the boiling gentl}*^ proceeds the soap 
is constantly stirred. The ley is now allowed to subside, 
when it is drawn oj0f as before and fresh ley added, until, 
after again boiling, the leys retain their causticity — when 
saponification is known to be complete. At this period 
the boiling becomes more violent and frothy, and the 
soap-boiler keeps the pan from boiling over by constantly 
using his shovel, with which he scoops up the soap and 
throws it over the boiling mass. 

As soon as the soap yields an odour resembling violets, 
and is scaly when pressed between the fingers without ad- 
hering to them, the finishing process is complete. The 
time occupied in this operation is from eight to ten hours 
in winter, and from ten to fifteen hours in summer : the 
length of time, however, depends greatly upon the 
quantity of material operated upon. When the operation 
is complete the fire is withdrawn, and the soap is allowed 
to rest for a few hours, after which the ley is again 
drawn ofl". The finished soap is white and firm, and con- 
tains from 16 to 25 per cent, of water. When the leys 
are impure, containing salts of iron and sulphur, it 
assumes a dark shade owing to particles of metallic soap 
permeating the mass. When this isfthe case, it must be 
again treated with weak ley, and very gently heated, 
when the dark-coloured soap, which is called niger or 
nigre^ being more dense than the fine soap, and not soluble 
in weak ley, subsides. To facilitate this the cover of the 
pan is lowered, and the soap again suflered to repose, 
when the white soap, which forms the upper stratum, may 
be ladled into the frames. 

The fourth operation^ which is termed rmUliftg, or 
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marbling, is the result of certain reactions which occur 
between the impurities of the ley (chiefly iron, sulphur, 
and alumina) and the saponaceous matter. "When these 
impurities exist in considerable quantity, they give a slate- 
coloured tint to the soap. By examination it has been 
found that the fatty acids of the soap exchange bases 
with the saline impurities, an insoluble dark-coloured 
aluminO'ferruginom soap being formed, which is diffused 
throughout the mass, with, also, black sulphuret of iron. 
These being held in suspension by the thick soapy mass 
form bluish veins in the white ground, thus giving the 
soap a marbled appearance. By exposure to the air, how- 
ever, the iron salts become oxidised, and acquire a reddish 
hue from the formation of peroxide of iron. When the 
alkali, from which the leys have been made, contains a 
large quantity of iron and sulphur impurities, the soap 
becomes mottled without any artificial means. This being 
seldom the case with the alkali manufactured at the pre- 
sent day (excepting the black ash) the desired effect is 
produced by adding to the soap, after it is finished or 
clarified, and without separating it from the niger or nigrey 
four ounces of green copperas (sulphate of iron) for each 
100 lbs. of oil in the soap. The iron salt is first dis- 
solved in weak ley, which is added to render the paste 
thinnish, and the mixture must be cooled gradually, so 
that the coloured soap may become thoroughly difiused 
through the mass. Too much ley must on no account be 
added, otherwise the darker and heavier soap will sink to 
the bottom. Again, the cooling of the soap must not be 
too rapid or the coloured veins will close too much, and 
thus spoil the " strike' *' of the soap. 

The soap is allowed to remain in the pan to cool a little, 
after which it is ladled into the frames. In France ladles 
with perforated bottoms are employed, so that any ley 
that may remain mechanically mixed with the soap may 
run off. After each frame is filled the soap is well 
crutched to make it homogeneous, and, if it be desired to 
add water, the requisite quantity is well crutched in 
while the soap is still hot. The frames are sometimes 
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covered with, sacks in cold weather, so that the soap may 
cool slowly, upon which much of the beauty of the 
" strike " or mottle depends. 

It has been ascertained that three pounds of olive-oil 
will yield five pounds of marbled Marseilles soap, whereas 
the same amount of oil will only produce four pounds 
four ounces of white soap, which proves that the former 
retains more water in its composition than the latter. 

French Marbled Soap. — Dussauce, in his admirable 
" Treatise on the Manufacture of Soap," gives an elaborate 
description of the manufacture of marbled soaps, as con- 
ducted in France, from which we give the following 
extracts : — 

*' Besides olive-oil, the earth-nut, sesame, linseed, cole- 
seed, and black garden poppy-oils, greases, tallows, etc., 
are also used in the fabrication of marbled soaps ; but the 
soap resulting from these different combinations of oily 
and fatty matters, while being of good quality, cannot be 
compared to those obtained by the direct saponification 
of olive-oil. The latter are always denser, firmer, and 
finer. 

" However, we may remark that the mixture of olive- 
oils with other oils containing less stearine, gives, if not 
the best, at least the finest kinds of marbled soap. They 
are also more unctuous, and their cut is softer and 
smoother, as they contain less stearate of soda than those 
prepared from olive-oil, — they are more detersive and 
more advantageous for use. 

" The sodas employed for these soaps are of two kinds ; 
one, called soft soday is the most alkaline; the other, 
called salted soday is composed of soft soda and common 
salt. Well-prepared soft soda ought to be free from com- 
mon salt ; it is employed to produce the pasting in the 
first operation. The salted sodas are a mixture of soft 
soda and salt. The proportions of salt are from 30 to 
40 per cent, of the weight of soda. Their alkalimetrio 
degree is from 18 to 22 per cent, of pure alkali. 

*' In certain circumstances salted soda can be substituted 
bv common salt ; nevertheless, it ought to be remarked 
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that an excess of salt is injurious to the marbling of the 
soap, and salted soda must be used whenever it is possible 
to obtain it. 

"Soda ash is not so suitable for the fabrication of 
marbled soaps as crude soda. Being entirely deprived 
of colouring matter and of sulphurets, when it enters in 
too large a proportion into the preparation of the lyes, it 
lessens the beauty and intensity of the marbling. 

" The fabrication of marbled soaps requires several dis- 
tinct operations, which may be thus summed up : — 
1. Preparation of the lyes. 2. Pasting, or saponification 
of the oils and fatty substances. 3. Separation of the 
saponified paste from the weak lyes it contains. 4. Coction 
(boiling). 5. Mottling or marbling." 

In preparing the ley for the first operation the follow- 
ing proportions of soda and lime are given : — 

Crude soft soda (black ash) at 34** to 38* 2,250 lbs. 

Becently calcined lime • • # 1 1 1 • • • • • • 450 „ 

The soda (if in hard lumps) is first broken or crushed, 
and the lime slaked by immersion in warm water. "With 
warm water," says Dussauce, " the penetration of the 
liquid is more complete. After one or two minutes of im- 
mersion the lime is quickly taken out and spread on a 
hard, smooth, and dry floor ; if the lime is of good quality 
it soon grows warm and falls into powder, this powder is 
then thoroughly mixed with the soda by means of large 
iron shovels. The mixture is conveyed to filters made of 
masonry or sheet iron, holding from 126 to 150 gallons, 
each filter being provided with a false bottom pierced 
with holes and supported by four little pieces of wood, 
which keep it about two inches from the bottom. A 
layer of straw is placed over the false bottom to prevent 
the mixture from passing through the perforations and to 
aid the filtration. A plug or cork is placed between the 
two bottoms of the vessel for the convenience of drawing 
off the ley. The mixture of soda and lime is now covered 
with water, when, after a while, it swells and becomes 
warm. After about twenty -four hours the ley is drawn 
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off, wlien its strength is usually from 22® to 25° B. Fresh 
water is then added^ and^ after many hours^ is drawn 
off as before, the washing being continued so long as 
caustic alkali be present.'* 

The preparation of salted ley is in all respects similar 
to the preceding, except as regards its formula, which* is 
as follows : — 

Crude soft-soda ash at 3 S"" to 38" 3,375 lbs. 

„ salted soda at 18' to 20" 1,025 „ 

Fresh lime 900 „ 

The pasting operation is thus given : — Take 

Olive-oa 1,125 lbs. 

Earth-nut oil 900 „ 

Black garden poppy-oil 225 ,, 

2,255 „ 

The saponification is effected in a sheet-iron kettle hold- 
ing about 1,000 gallons, into which from 125 to 150 
gallons of "soft ley," at 10** or 12** B., are poured. 
Heat is applied, and, when boiling commences, the oils 
are added by degrees, with constant stirring. Soon after 
the oils have been added, and the boiling again started, a 
violent agitation takes place with considerable foaming. 
At this time the mixture swells up greatly, when the heat 
must be lowered, or the mass would inevitably boil over. 
After awhile the foaming ceases, and a perfectly homo- 
geneous mass of a dull white colour is formed. The 
boiling is continued for four or five hours. By the ebulli- 
tion the mixture of the materials becomes more and more 
intimate ; it also acquires more consistency and strength 
by the evaporation of the water from the ley ; then add 
25 to 30 gallons of ley at 15** or 18® B., with stirring for 
about ten minutes. Boil a few hours, and, when the mix- 
ture has acquired a thicker consistency, add to it one 
pound of green vitriol (sulphate of iron), previously dis- 
solved in a few quarts of boiling water. JBy this addition 
the paste, which was of a reddish white, assumes instan- 
taneously a greenish colour, the intensity of which 
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depends upon the degree of sulphuration of the ley. To 
combine the sulphate of iron with the paste the mixture 
is well stirred for a few minutes ; under the action of the 
soda, the iron is decomposed, forming an oxide of iron. 
The chemical union of this oxide with the sulphuret of 
sodium, which always exists in the leys of crude soda, 
produces the colouring principle of the marbling of the 
Boaps. 

In order to ensure an intimate combination of the fatty 
matters with the ley, and also to give a good consistency 
to the paste, from 26 to 30 gallons of soft ley at 25° B. 
are added gradually, with constant stirring, and the boil- 
ing continued for several hours. The pasting operation, 
as it is termed, generally occupies about fifteen hours, 
when a perfectly neutral soap is obtained. 

I'he separation of the soap is thus conducted. In 
soap factories, to produce separation, they throw on the 
soapy mass, by small quantities at a time, limpid re- 
generated leys at 25° to 30*^ B. When these leys cannot 
be had, new salted leys, at 20° to 25°, can be used, or a 
solution of salt at 20° B. To obtain 25 gallons of salt 
solution at 20°, 14| lbs. of salt are employed. When the 
saponification is complete, and the paste has the required 
consistence, it is watered with a sufficient quantity of old 
and salted ley at 25° to 30°. To render the action of the 
leys more thorough upon all the molecules of soap, a large 
board is placed over the kettle, on which a man, provided 
with a beater or crutch, stands to stir the mass continually, 
from bottom to top, in such a manner that the ley brought 
to the surface penetrates every portion of the soap. The 
paste now separates into clots or curds, and, if the ley 
runs off freely from the shovel or trowel, it is known that 
the separation is complete. The soap is then allowed to 
rest, when the ley slowly subsides. After a few hours the 
ley is drawn off, which consists of from 175 to 188 
gallons of ley at 17° or 18° B. This ley, after being 
passed over an old residuum of soda exhausted by wash- 
ing with water, is used in the operation of mottling. 

The next operation is culled coction (boiling), by which 
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the complete combination of the oils or fatty matters with 
the alkali is ensured. It is this operation, also, which 
gives hardness and consistency to the soap, increases 
its density, and deprives it of all disagreeable odours, 
besides rendering it more detergent. 

The leys used in this operation are termed salted leys, 
being a mixture of soft (not caustic) soda and artificial 
salted sodas, causticised by lime, as before described ; but 
before the application of this ley the soap is treated 
with 88 gallons of cold soft ley at 20° to 25° B., which 
is thoroughly well crutched in. This has the eflFect of 
separating the soap into flakes which float on the ley. 
After stirring for half an hour the cover is lowered to 
keep in the neat, and, in about four hours after, the ley 
is drawn off. Dussauce says : " Some manufacturers for 
the first service use salted leys, but, in our judgment, 
soft leys are to be preferred. Indeed, there is already 
in the paste an excess of salt, due to the leys employed 
for the separation, and, as too large a quantity of salt 
interferes with the useful action of new leys on the 
molecules of soap, it is proper and rational to eliminate 
it from the paste as much as possible. The soft leys 
contribute to this result. This advantage is not the 
only one, the leys of coction, used in considerable quan- 
tities in the separation, have set free some fatty matters 
imperfectly combined ; then the soft leys, while purify- 
ing the paste from the excess of salt it contains, deter- 
mine the incorporation of the oily or fatty substances 
which had not been combined before, and could not be 
if salted leys had been used." 

The above observations are of considerable value, in- 
asmuch as they guard the soap-maker against falling 
into a very common error — ^that of applying salt before 
saponification is known to be complete. 

The first application of the salted ley is given after 
the ley of the last operation has been drawn off. From 
100 to 115 gallons of salted ley, at 25° B., are put into 
the pan and heat applied, with stirring so soon as boil- 
ing commences. The boiling is to be continued until 



MANUFACTURE OF HARD SOAPS. 47 

the ley ceases to taste caustic, which is generally after 
seven or eight hours. A black foam or " fob '* appears 
on the surface, which only ceases when the materials are 
completely saturated with alkali. The heat is now checked, 
the mass allowed to rest for three or four hours, after 
which the ley is drawn oflF. A second dose of 116 to 125 
gallons of salted ley is now given, of a strength equal 
to from 26° to 30° B., and the boiling resumed and kept 
up for twelve to fifteen hours, with occasional stirring. 
About every hour, during the first eight or ten hours, 
about 5 gallons of ley, at 28° to 30°, are added to supply 
the place of the evaporated water and complete the satura- 
tion of the soap. It is usually towards the close of this 
boil that the operation is complete, the foam having dis- 
appeared, and the soap is now stiflF, clean, and dry, and 
furrowed by deep channels. The ley, though coloured, is 
clear, and should be slightly caustic to the taste. If these 
conditions are not fulfilled the ley must be drawn off, after 
repose for two hours, and 75 gallons of salted ley at 28° 
or 30° B. added, with further boiling for seven or eight 
hours. 

Mottling. — ^The next and last operation is termed mottling. 
The soap having rested for an hour or two, the last ley is 
drawn off, and a pure ley, at 12° to 15° B., is sprinkled 
over the surface of the soap with continual stirring, which 
thus becomes of a somewhat softer consistence. A weaker, 
pure ley, at 8° to 10° B., is then added and well stirred in, 
when the soap, which up to this time was in hard, granu- 
lar, and curd-like lumps, becomes softer, the grains of 
soap being more plastic and viscid. The operation is now 
finished by boiling with leys at 5° or 6° B., which are 
gradually introduced, otherwise the weaker ley would 
spoil the adhesiveness of the soap. When the soap floats 
on the ley in large flakes of a greenish colour it is known 
that it is ready for the frames. 

If the condition of the soap, with the above treatment, 
is defective, it arises from one of two causes. 1. The 
addition of the cold leys has cooled the soap too much ; 
or, 2, the soap contains an excess of saline matters. lu 
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the first case the soap must be heated gently, and when 
the ley is sufficiently warm, stir well until the proper con- 
sistence is obtained. In the second case, run off the leys, 
and add fresh pure ley at 10° to 12° B., with gentle boiling 
and stirring. 

Before putting the marbled soap into frames, it is usual 
to first place a little warm ley at the bottom of each frame, 
to prevent the soap from adhering to it ; sometimes, also, a 
piece of canvas is laid over the bottom of the frame with 
the same object. When properly boiled, the soap is in 
the form of hard and separate grains, the entire mass 
having a bluish-black colour, the intensity of which 
depends upon the quantity of metallic soaps present in 
the mass, and which are due to the salts of alumina and 
iron contained in the ley. These metallic soaps, during 
the cooling of the mass, separate from the white soap 
(which forms the ground or base) in irregular veins of 
varied colour, and thus a marbled appearance is obtained, 
the beauty of which depends greatly upon the skilful 
manipulation of the "mottler,'' o,- workman who superin- 
tends this part of the operation. It is an important point 
to run the soap into the frames when the proper condition 
for good mottling has been attained. 

Votes on Mottling. — The strongest ley is first intro- 
duced, then the medium, and lastly the weakest. 

The principal points to be observed in mottling are : 
1. The introduction of weak leys into the paste; 2. The 
application of gentle heat to keep the mass in a fluid 
state ; and, 3. Continual stirring. 

The precautions to be observed are : 1. Not to add more 
leys than are necessary, so that the heavier metallic soaps 
(which are the colouring principles of the mottling) may 
be thoroughly disseminated through the mass of white 
soap, and ultimately produce the marbled veins which are 
characteristic of the soap. 2. The temperature of the 
soap must not be too high. 3. If too much weak ley has 
been applied, this, by thinning the mixture, will cause 
the heavier metallic eoaps to sink into the leys, and the 
soap will be white instead of being marbled. 4. If the 
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leys be too strong, the metallic soaps will not separate 
properly, and the entire mass will contain, less than its 
full proportion of water, thereby entailing a loss to the 
manufacturer. 

All circumstances being favourable, the following cha- 
racteristics will present themselves: the flakes of soap 
are separated from each other, and float on the ley ; they 
are soft and bulky, of a fine green colour, and of a viscid 
consistence. When ready for the frames, the grains are 
" pliant and elastic, and have a tremulous and gelatinous 
appearance." The soap must not be put into the frames 
until it has cooled down a little, the proper temperature 
being between 158° and 166°, 

French Formuln for Soaps. — ^The following formulse 
represent some of the fatty combinations used in diflFerent 
localities in France in the manufacture of soap : — 

I. 

0!'ve-oil 675 lbs. 

Earth-nut oil 676 „ 

Lard 900 „ 

2,250 M 

This produces a white, odourless soap. 

II. 

Bleached palm-oil. . • • 1,575 lbs. 

Oil of sesame 450 „ 

WhitetaUow 226 „ 

2,250 „ 

Produces a very hard soap, of good quality, but not so 
white as the above. It turns slightly yellow by keeping. 

III. 

Olive-oil 450 lbs. 

WhitetaUow 1,350 „ 

Earth-nut oil 450 ,,• 

2,250 „ 

This is considered to form a very good soap, and superior 

E 
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to that of Marseilles, but " unfortunately it has a faint 
smell of tallow, which restricts its use in domestic 
economy." (!) 

IV. 

Olive-oil 676 lbs. 

Cocoa-nut oil • 225 ,, 

Lard 675 ,, 

Tallow 675 „ 

2,250 „ 

This formula makes a good white soap, but the presence 
of cocoa-nut oil gives the soap a disagreeable odour, 
although it improves its lathering properties. 

The Composition of Pure Olive-oil Soap, according to 
Ure's analysis, is : — 

Tweign. 

Soda 9*0 

Fatty acids (oleic and margaric) 76*5 

Water and colouring matter • • ... 14*5 

100*0 
Bngluh imiiaiion. 

Soda 10-5 

Fatty matters 75*2 

Water, with a little colouring matter 14*3 

100*0 

The ordinary commercial Marseilles soap contains from 
62 to 66 per cent, of fatty acids. 

Iiondon Mottled Soap is generally made from melted 
kitchen stuff, bone grease, cheap tallow, and any inferior 
fatty matter that will prove serviceable. The leys are 
made from crude soda ash, termed black ash, the impurities 
in which give the mottled or marbled " strike," for which 
this variety of soap is famed. The " goods," as the fatty 
materials are called, are first put into the pan, when the 
first dose of ley, at sp. gr. 1*050, is run in, after which 
the fire is made up beneath the pan, and the materials 
brought to a steady boil. To assist the combination of 
the fatty substances with the ley, a workman constantly 
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stirs tte ingredients with a long iron rate. After a while 
the fatty matters, which at first float on the surface of the 
ley, comhine with it, forming a thin creamy emulsion of a 
perfectly uniform appearance, and from which no liquid 
separates on cooling. Should the mass not present these 
characteristics, the soap-boiler adds either water or some 
weaker leys than were at first employed, and the boiling 
is continued, with occasional stirring, until a perfect emul- 
sion is obtained. 

At this stage of the operation the compound ceases to 
taste alkaline — the tongue being the usual test employed 
by the soap-boiler — and it is thus known that the combina- 
tion of the fatty matters with the caustic ley is complete. 
Stronger leys are now added repeatedly, the boiling being 
continued until the leys taste of free caustic alkali^ 
When this is the case, more oily or fatty matters are 
added, as also, from time to time, stronger leys. Great 
care is taken, in this operation, that there is no excess 
of alkali in the mixture when the soap-pan has be- 
come sufficiently filled with the alkaline and fatty 
ingredients. 

The mixture is next treated with common salt, which 
is thrown into the pan by shovelfuls at a time, each 
portion being allowed to dissolve in the ley before adding 
the next. When sufficient salt has been added, the sapo- 
nified matters separate into grains of soap combined with 
a definite quantity of water, but as yet not containing its 
full percentage of alkali. The leys, which are called 
•' spent leys,*' consist of salt and glycerine in solution, 
and should be quite free from alkali. 

The fire being withdrawn (or steam turned off), the 
imperfect soap is allowed to rest for a few hours, so that 
the ley may subside, and this is then drawn or pumped off. 

The second operation consists in adding weak ley, with 
which the soap is again boiled, until the soap (at first 
granular) becomes homogeneous, or " closed," as the soap- 
maker terms it. If the full quantity of fatty matters had 
not been introduced in the first operation, the soap-boiler 
now completes the addition of themi with also the addition 
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of more strong ley, until, after long boiling, the compound 
has acquired a strong alkaline taste. Common salt is 
now again added to separate the soap as before from the 
ley, and the boiling continued for some hours in contact 
with the caustic ley, so as to ensure the perfect saponifi- 
cation of every atom of fatty material. 

Soda which contains sulphurets (as the so-called black- 
ash) is preferred for making mottled soaps, for reasons 
which have been already explained. Mottling is com- 
monly practised in some London soap-works by introducing 
into the nearly finished soap a certain quantity of strong 
crude soda ley through the rose spout of a watering-can. 
The dense sulphuretted liquor, in passing through the 
pasty mass and ley, gives it a marbled appearance. Some- 
times a small quantity of a solution of Prussian blue is 
used for this purpose. 

When crude sodas, however, are used in the manufac- 
ture of mottled soap, the mottling is effected, towards the 
close of the operation, by a mere mechanical mixture of 
the dark-coloured ley with the soap. It is effected in this 
way : the workman breaks the paste in all directions with 
his rake, after which he holds it perpendicularly till it 
reaches the ley, when he raises it vertically with a jerk, 
making it act like the piston of a pump, by doing which 
he lifts som e of the ley and spreads it over the surface 
of the paste. In its subsequent descent through the 
numerous fissures and channels of the soap, on its way to 
the bottom of the pan, the dark-coloured ley impregnates 
the soapy particles in various forms and degrees, thereby 
producing veins or markings which, when the soap is 
afterwards cooled, give it the desired marble-like appear- 
ance. This operation has also the advantage of cooling 
the soap in some degree, which is necessary before it is 
put into the frames, or the " strike," or mottling, would 
not be perfect, owing to the superior density of the dark 
j)f\rticles which form the coloured veins of the soap. 

When mottled soap is ready for framing, it is in the 
form of a thick, gelatinous mass, interspersed with leys, 
and in this condition it is ladled out into large pails and 
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put into frames, which are preferably made of wood, since 
this material retains the heat longer than iron frames, and 
by the more gradual cooling a finer marbled appearance 
is obtained. When mottled soap is moulded in cast-iron 
frames, the ends of the bars are liable (from rapidity of 
cooling at the sides of the frames) to have a plain whitish 
appearance, instead of being marbled. 

White Ctird Soap. — The finest quality of this soap is 
made from pure tallow, render edy as before stated, from the 
suet of oxen and sheep. English, or " town tallow," as the 
London tallow melters call it, in contradistinction to the 
products imported from Russia and other foreign countries, 
was generally preferred until the introduction of American 
and Australian tallows, which, being of good quality, are 
equally serviceable in the manufacture of this soap. 
Besides tallow, however, other materials, as lard, bleached 
palm-oil, olive-oil, or mixtures of these in varying propor- 
tions, are used in making curd soap. 

To produce one ton of curd soap, from 10 to 14 cwt. of 
tallow or olive-oil are required. The process of saponifi- 
cation is the same as for mottled soap, excepting that the 
removal of all colouring matter and impurities of the ley 
must be eflFected by boiling the soap repeatedly with fresh 
leys after the removal of each previous dose of ley, or by 
thinning the soap with a small quantity of ley with gentle 
boiling, and then covering the pan and allowing the soap 
to repose for several hours, to allow the leys to subside. 
By thus washing (as we may say) the soap with ley, all the 
dark-coloured impurities are removed, and subside with 
the leys, leaving the soap clean, and, when cold, white. 
When finished, the curd is ladled out of the pan and put 
into the frames, which should be covered with canvas, or 
clean empty sacks, so that the soap may retain its heat, 
and thereby enable it to close properly. 

The following is the French system of making tallow 
curd or grained soap : to transform 1,000 lbs. of tallow 
into grain or curd soap, 400 lbs. of potash have to be taken. 
The tallow is placed in the kettle (pan), about 400 lbs. of 
ley of 10° B. added, and the fire kindled. In a short time 
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from the commencement of the boiling, the fire is kept 
w^ell up, but afterwards it should be moderated. After the 
usual frothing, it should bo ascertained whether the fat 
has combined with the ley. This is known by the yellow- 
brown mass, which, under gradual upheaving, continues 
quietly to boil. What adheres to the spatula, when dipped 
into the mass and withdrawn, has a gelatinous, greyish- 
white appearance, without separation of ley. When the 
ley and fat are not combined, the mixture moves in the 
kettle to and fro without rising upward, except now and 
then, in isolated spots, with a booming noise. When the 
combination is complete, there are added, at short intervals, 
and in four or five portions, about 1,000 lbs. of ley at 16° 
to 17° B. The boiling now becomes dense and languid, 
and the mass appears of a yellowish-brown, and runs off 
the spatula in cohesive, long, translucent strings, and the 
soap boils to a paste. If some of the soap be dropped on 
glass, and the sample, while still hot, does not appear per- 
fectly clear, ley is still wanting. A small quantity of ley 
should now be added, until the soap, while hot, appears 
perfectly clear. When this period is reached, the "cutting 
of the pan " begins. 

The salt has here a double purpose to fulfil. It must 
transform the potash into a soda soap, and also separate 
its glycerine, sulphurous liquor, ley, and impurities. The 
full quantity of salt required for this purpose is not 
applied at once, but a repeated "salting out'* should be 
given. After each " salting out," the under ley is sepa- 
rated from the soap, and the latter brought in contact 
with water and salt. By boiling tallow and potash, when 
the materials are not very pure, the " salting out " is 
usually performed in three operations. The ley is now 
removed froln the soap in the usual way. The salt is 
either thrown into the soap in the dry state, or in solution 
of about 20° B. When the mass turns white, and ebulli- 
tion, occurs all over the pan in patches, the soap rising 
with considerable vigour, it is known that sufficient salt 
has been added. The frothing now disnppcars. The 
boiling is continued for an hour longer, and then stopped 
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by extinguishing the fire, so as to allow any Impurities 
still in the mass to settle. 

When the ley has been removed from the pan, 700 lbs. 
or 800 lbs. of water, with 70 lbs. or 80 lbs. of salt dissolved 
in it, are now added, and the mass again brought to 
a boil. After boiling up, it should be examined to see 
that the "cutting of the pan" has been properly eflfected. 
The boiling is then continued for some time, after which 
the mass is allowed to repose as before, and the saline ley 
again drawn oflT. Although the second liquor and boiling 
have greatly hardened the soap, yet this is not sufficient ; 
therefore a third boiling, with 60 lbs. to 60 lbs. of salt 
dissolved in 700 lbs. to 800 lbs. of water, is made, by 
which the hardness of the soap is perfected. As soon as 
it boils and froths up, the soap must be again examined 
to ascertain if the proportions of salt and ley have been 
sufficient. If enough salt has not been added, froth 
appears on the surface of the boiling soap, and the latter 
burns readily. In this case more salt must be added, 
until it boils up in regular lumps of soap. If too much 
salt be present, the soap appears upon the spatula [trowel] 
in a separated form, the ley running off, and little gutters 
formed. This 'fault is remedied by adding a few buckets 
of water. If a little portion of the soap be pressed by 
the thumb in the palm of the hand, it hardens imme- 
diately ; and if, on rubbing it, the sample retains a cohesive 
character, it possesses the required firmness, and is solid ; 
if, on the other hand, it crumbles, more water must be 
added, and if the sample spreads or smears, a fresh ley of 
salt of 16° B. must be added until the proper condition is 
reached. 

The operation of clear boiling and fitting is next pur- 
sued, to perform which one-half of the kettle is covered 
with wooden planks, and a man, furnished with a stirrer 
or beater, beats down the mass, so that it does not run 
over. By this operation the soap particles are drawn 
more closely together into globular grains. These grains 
sink, and on the surface of the kettle appears a white 
flaky froth. To prevent the falling of the mass, great 
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heat IS now needed. The fire is briskly kept up, and the 
entire kettle covered with planks and cloths. The soap 
now boils up with considerable frothing, and to prevent 
it from running over, one of the planks is removed, and 
the foam is beaten with a long iron rod until it subsides. 
The kettle is again closely covered, and the boiling re- 
sumed, the prevention of overflow being again regulated 
as before. 

The violence of the ebullition gradually diminishes, but 
m its stead a whistling noise is perceived in the kettle. 
One of the planks is removed from time to time, and the 
soap examined ; when, if large and perfectly translucent 
bubbles rise up, the soap is finished, and the fire is there- 
fore extinguished. The wooden planks are next removed 
to allow the soap to cool, and a few buckets of soap ley 
are poured into the kettle. The soap is now ready to be 
put into the frames, and care is taken that as little ley as 
possible enters the frames. 

Boiling with soda ley presents this advantage, that the 
soap may be finished in one water. The first ley is applied 
at the strength of 10° to 12° B. The whole of the fat is 
placed in the kettle, with one-fourth of the ley requisite 
for saponification, and the boiling carried on as usual. 
After boiling up, the mixture is examined to ascertain if 
the proper combination has taken place, in which case 
further addition of ley, at^ W to 18° B., is added. The 
addition of this ley is continued until a sample placed on 
a piece of glass appears perfectly clear. The cutting of 
the pan follows, which removes the glycerine liberated, and 
the surplus water. In this case much less salt is required 
than when boiling with potash ley. For each 100 lbs. of 
fat 10 lbs. to 12 lbs. of salt are required. The salt may 
be applied in the dry state or in solution, as preferred. 
The remaining operations are conducted as before de- 
scribed. 

Soda soaps made by this process have some advantages, 
principally because it is impossible to remove all the 
potash ; besides which, they are generally very neutral 
and plastic, — Dtissauce. 
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It was formerly the practice in England to make tallow 
soap with potash leys, as above described, and the soft 
soap thus produced was converted into hard soap by 
additions of salt in sufficient quantity to furnish the 
proper proportions of soda by the reaction of the potash 
with the neutral salt. The high price of potash, and a 
great reduction in the cost of soda, however, caused this 
system to be abandoned in this country. 



CHAPTER VI. 

MANUFACTURE OF HARD SOAPS— (continued). 

Yellow- or Eesin Boaps. — Continental Method. — Dunn's Process.— 

Meinicke's Process. 

Yellow or Xlesin Soaps — Although resin is freely soluble 
in alkaline leys, it is not capable of being converted into 
soap proper by itself. When mixed with fatty matters in 
various proportions, however, it forms a series of soaps 
possessing high detergent power, and exceedingly emol- 
lient and agreeable in use. A well-made resin soap is no 
doubt the most pleasant of all soaps for washing the skin. 
Possessing no " body " of itself, the smallest proportion of 
sound tallow which it requires to make a hard soap is an 
equal part. It is seldom, however, that so large a pro- 
portion of resin is used in soap. The peculiar odour of 
resin is greatly disguised by its combination with fatty 
matters, and it has been stated that rancid tallow disguises 
the odour of resin in soap more than any other description 
of fat or oil, except cocoa-nut oil, we might add, which 
gives an odour to soap that even the most powerful per- 
fumes overcome but for a time, and when they have 
evaporated, the rank and frowsy smell of the cocoa-nut 
oil remains. 

Since resin will not make a soap of itself, when treated 
with caustic leys, it is usually introduced into the soap-pans 
when the other goods, or fatty matters, have undergone the 
process of saponification. Indeed, if the resin were put 
into the pan with the first charge of materials, the caustic 
ley would seize it at once and dissolve it, and thus prevent 
the ley from performing its proper function — that of 
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saponifying the fatty materials. It is commonly the 
practice to first make the hard soap in the usual way, and 
when the last charge of leys has been given, and when, 
after the usual boiling, the ley ceases to be absorbed by 
the soap, the desired quantity of resin is added gradually, 
and it is an advantage to have it previously broken up 
into small pieces. The proportion of resin varies from 
one-third to one-fourth the weight of tallow, but of course 
weaker goods will take less. 

While the resin is being shovelled in, the boiling must 
be kept up, with also the addition of caustic ley. The soap 
is examined from time to time by the soap-boiler, who freely 
uses his shovel when he considers that the combination of 
the resin with the soap is near completion. When a 
sample of the paste, after being allowed to cool, is firm and 
solid, and exhibits a good grain or " feather " when cut, 
the soap is finished. The heat being checked by turning 
off the steam, the soap is allowed to rest, after which the 
leys are drawn or pumped out, and the process of 
purifying the paste is next resorted to, whereby all 
impurities of the resin and other materials are deposited 
below the surface of the soap. For this purpose a quantity 
of ley at 8° B. is run into the pan, and the steam again 
turned on, the soap being well stirred for some time with 
the rake and the boiling kept up for awhile, after which 
the soap is again allowed to rest, and the ley again pumped 
out* 

A second service of leys at 4° B. is now given, and the 
boUing and stirring renewed, after which the leys are again 
allowed to settle, and are then drawn off. A final service 
of very weak leys at 2° B. is now introduced, the stirring 
and boiling being resumed as before, when the operation is 
finished. After a long rest the leys subside, and a skin 
forms over the surface of the soap, which is skimmed off 
before running the soap into the frames, and put aside to 
be worked up with future batches. 

In small works the soap is ladled out of the pans into 
large iron pails by means of a ladle having a very long 
wooden handle (Fig. 11). This ladle is of considerable 
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Size, and in order to diminish its weight, when full of soap, 
it is raised by means of a rope running in a pulley by a 
second man, while the first holds the handle of the ladle, 
dips it into the soap, and guides it to the pail which is 
rested upon the edge of the pan, and is carried when full 
to the soap frames. To hasten the operation of filling the 
frames, several men, each carrying his own pail, are 
usually occupied when a "cleanse," as it is termed, is 
going on. In larger factories, where the application of 
steam is extensive, the finished soap is pumped out of the 
coppers into wrought-iron " pots " (Fig. 8) running on 
wheels, and which are also used for crutching in " liquor " of 
various kinds ; these pots, being wheeled up to the frames, 
are emptied into them, or the soap is pumped into iron or 
wooden shoots, one end of which is slung on to the pump, 
while the other rests on the upper edge of the soap 
frame, and when the frame is full, the shoot is shifted 
to the next, and so on. 

Cleansing, — ^When cleansing yellow soaps, great care 
is necessary to avoid removing, with the finer soap, the 
dark-coloured compound called niger^ which forms a 
stratum between the leys and the pale soap. This dark 
brown soap derives its colour from the resin and impurities 
in the ley, and although it possesses all the characteristics 
of a good soap, is unsalable by itself as a commercial 
article, and should therefore be worked up with other 
lighter goods in the making of cheaper soaps. 

Another formula for yellow soap is the following :— 

TaUow 2,000lbB. 

Eesin, about 600 „ 

These being put into the pan, from 150 to 175 gallons 
of soda ley at 10® to 20® B. are run in, and the steam turned 
on. When the materials are melted, the pan is brought 
to a boil, constant stirring being applied to prevent the 
resin from adhering to the bottom and sides of the pan. 
When the mass swells up excessively, the heat must be 
checked. The boiling is continued for only about two or 
three hours, owing to the rapidity with which the combina- 
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tion of the materials and the alkali is effected. The steam 
being now turned off, the mass is allowed to rest for about 
six hours, when the spent ley is drawn off and fresh ley is 
then added, and the boiling resumed and continued for 
about three hours. After repose for six hours, the ley is 
again drawn off, and fresh ley run into the pan. The 
various boilings with fresh leys are continued daily until 
the soap has acquired the proper consistence, which is ascer- 
tained by the soap-boiler pressing a sample previously 
cooled between his finger and thumb. If the soap divides 
into hard flakes, it is finished, or nearly so ; but if greasy, 
sticky, and soft, it requires further boiling with fresh ley. 
If the soap sample is satisfactory, boil briskly for a short 
time, and then turn off the steam, and throw in a few 
pails of cold water. After about two hours, the ley is to 
be drawn off as before. This being done, six or eight pails 
of water are added and well stirred in, and the boiling 
briskly pursued. If from samples taken from the paste 
the ley runs off clear, more water is to be added, and the 
boiling continued. If it does not separate from the ley, an 
excess of water is present, and a small quantity — about 
half a pailful — of strong brine must be added. 

Finishing. — One of the most important and delicate 
parts of the operation is that oi finishing the soap. When 
the soap has been properly yf^^eo?, as above, it will cling to 
the shovel or trowel and have a gelatinous texture. This 
being the case, the soap is properly finished. Sometimes, 
in order to give the soap a bright yellow colour, a little 
raw (that is, unbleached) palm-oil is added. This oil, while 
imparting an agreeable odour to the soap, is believed to 
disguise in some degree the natural odour of the resin. 

A quicker process for making yellow soaps than the 
former is performed in the apparatus known as Papin's 
digester. The following gives the proportion of goods and 
ley employed in this process : — 

White tallow 800 Iba. '*^- 

Palm-oil 200 „ 

Resin (powdered) 400 „ 

Caustic soda ley at 25° B 175 gallons. > ' 
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These materials are put into the Popin digester, and 
boiled for an hour under pressure at the temperature of 
262° Fahr. At the end of this time the soap is finished, 
and is, after being allowed to cool down a little, run into 
the frames. 

Continental Method. — ^The French method of making 
yellow or resin soap in many respects difiers from our 
own system, but since it presents many interesting features 
we give the process described by Dassauce in his Treatise, 
It will be observed that by this method the resin is con- 
verted into a resinous soap, so called, before it is added to 
the hard soap with which it is to be combined. 

First process, — ^Into a pan holding from 625 to 750 
gallons introduce 1,000 lbs. of tallow, which is to be melted 
by the aid of heat. When melted, it is to be saponified 
with about 75 gallons of fresh caustic (soda) ley at 7° or 
8° B, While running in the ley, the mixture is to be well 
stirred. All the ley being added, the heat is to be aug- 
mented, and the stirring continued for twenty-five or thirty 
minutes. A white emulsion is thus formed, the ley and 
tallow having perfectly combined, and a homogeneous 
paste is the result. An hour after the last ley has been 
added, the boiling becomes manifested by a tumultuous 
movement in the mass, and the formation of a very abun- 
dant white scum. The heat must now be moderated, and 
the paste stirred. If these precautions are not sufficient, a 
few pails of cold water or weak ley are thrown into the 
pan. 

When the effervescence has ceased, the foaming 
diminishes, and soon disappears entirely. The paste is 
now homogeneous and white, or of a yellowish tint. 
Continue to boil gently ; by boiling, the mixture becomes 
more intimate and perfect, and acquires more consistency 
by the evaporation of the ley. Continue the saponification 
with leys at 15° to 18° B., which are added in portions of 
6 gallons at a time every fifteen minutes for one and a 
half hour. After the last addition of ley, continue to boil 
gently for a few hours without adding new doses of ley. 
By continuing the l^oiling, the paste is saturated slowly 
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and gradually with alkali ; it becomes denser and firmer, 
and may then receive stronger leys without fear of the 
tallow separating from the already saponified mass. There 
would be no danger of separation if too strong leys were 
used when the paste is imperfectly saturated with alkali* 
To prevent this inconvenience, the mass is boiled for a few 
hours after the addition of the ley. The object of this 
boiling is to render the union 01 the molecules more 
intimate and complete. 

The saponification is finished by the addition of 
25 gallons of new ley at 20° to 25° B., which is added, 
6 gallons at a time, every ten or fifteen minutes. When 
all the ley is added, the steam is turned off, and the 
mixture stirred for half an hour. By combining with 
the strong ley, the paste thickens and acquires a consistency 
proportionate to the quality of the tallow. The time of 
this operation varies from eight to ten hours. 

Separation is effected with clear leys of coction * at 20° 
to 25° B. While the ley is being added gradually, the 
mass is kept constantly stirred. When the quantity of ley 
added has been sufficient to effect the separation of the soap, 
a spontaneous change takes place in the condition of the 
paste, which forms into small grains interspersed with ley. 
When the separation is complete, which is known by the 
ley freely separating from the soap, the operation is finished. 
The stirring is, however, kept up for half an hour or longer, 
so that the separation may be perfect throughout the mass 
If '^ leys of coction " cannot be had, dissolve from 50 to 
60 lbs. of salt in about 75 gallons of new ley at 15° to 
18° B. The effect will be the same, but the leys will con- 
tain an excess of salt. The employment of the former is 
to be preferred whenever it is possible to obtain them ; 
75 gallons of such ley at 20° to 25° B., or the same quan- 
tity of new ley, after the addition of salt, are sufficient to 

• 

♦ ** Leys of coction,'* or, as we should call them, " salted leys," are 
passed through the residuum of soda and lime left in the ley vats, which 
separates any fatty matter they contain, and renders them clear. The 
leys are passed repeatedly through fidteri which are richer in soda, and 
thus acquire additional strength. 



64 THE ART OF SOAP-MAKING. 

effect the separation. After repose for five or six hours, 
the lev is drawn ofi*. 

Boiling. — The ley being drawn ofi^, pour into the kettle 
75 gallons of new caustic ley at 24° or 25° B. and apply 
heat. When the boiling begins, considerable foaming 
appears upon the surface of the soap, which disperses only 
when the soap is entirely boiled. If after five or six 
hours' continuous boiling the ley is still caustic, it must be 
kept up until all the foam disappears. If, on the other 
hand, the ley has lost all its causticity, 75 gallons of new 
ley at 30° B. are to be added, and the boil kept up for four 
or five hours longer. 

The operation being finished, the soap is in the form of 
very hard white grains, which, when pressed between the 
fingers, are reduced to scales. The steam is now to be 
turned ofi*, and the mass allowed to rest for four or five 
hours, after which the ley is drawn ofi*, the quantity of 
which will be about 50 ©r 60 gallons, and of a strength 
equal to 27° or 28° B. 

Fitting is efiected by running into the pan 58 gallons of 
water, and heating to the boiling-point, with constant 
stirring. When the grains of soap are well melted, and 
have the appearance oi flat particles separated from the ley, 
the operation is finished. It is known that the soap is 
separated from the ley when by taking it up with the 
shovel the ley runs ofi* in a colourless stream. The steam 
is now turned ofl^, or the fire drawn, and the pan is well 
covered, after which the whole is allowed to rest for seven 
or eight hours. At the end of this period the pan is 
uncovered, and the ley drawn ofi*. The soap is then ready 
to receive its admixture of resinous soap, which is prepared 
as follows : — 

Preparation of Resin Soap, — Put into a pan, capable of 
holding about 375 gallons, 75 gallons of fresh soda ley at 
30^ B. Apply gentle heat, and when the ley begins to 
boil throw in, every five or six minutes (about 15 to 
20 lbs. at a time), 1,200 lbs. of resin, previously reduced 
to a fine powder and passed through a coarse sieve. The 
mixture must be well stirred during the whole time to 
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prevent the resin from " clogging " and adhering to the 
sides of the pan. It is important to moderate the heat, as 
the resin soap has a great tendency to expand, and an 
excess of heat would cause it to boil over. The heat, 
however, must be kept up to near the boiling-point, other- 
wise the mass will become thick and of a very dark colour. 
When kept at near the boiling-point it is always perfectly 
clear, and its colour of a reddish-yellow. 

If during the boiling the resin soap rises and threatens 
to overflow, the heat must be checked, and a few pails of 
cold water thrown into the pan, which at once has the 
desired eiFect. It is absolutely necessary to stir the mass 
continually, otherwise the resin will agglomerate in masses 
and thus prevent the ley from acting freely upon it. The 
saponification of 1,200 lbs. of resin occupies about two 
hours, and the resulting compound is perfectly fluid, and 
free from solid particles. The soap being now ready, it is 
introduced into the tallow soap, and thoroughly incor- 
porated with it by constant stirring. Before doing so, 
however, it is necessary to pass the resin soap through a 
coarse sieve, so as to free it from pieces of straw, wood, 
and other like impurities with which it is frequently 
contaminated. 

It is considered a bad plan to keep powdered resin in 
barrels, especially in a warm situation, since it is liable to 
agglutinate and form a more or less compact mass. It is 
better to have the resin reduced to a powder only a short 
time before using it. 

After being well mixed and run into frames it is some- 
times the practice to " crutch " each frame until a pellicle 
(or skin) forms on the surface, after which the soap is left 
to cool. Soap thus made is said to be firm and slightly 
alkaline, producing a good lather even in sea-water. The 
produce, from the proportions of materials given, should 
be 2,250 lbs. of good soap. The colour, however, is of a 
very dark-brown yellow, and, by modifying the process, :i 
lighter-coloured soap is obtained, but the produce is less. 
The second process is as follows ;— • 

Put iuto tU© pau 850 gallons of §pda ley at 8° or 10^ B 
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Apply Lcafc as usual, and, when the ley is warm, add 
1,000 lbs. of white tallow. Boil gently for five or six 
hours, with occasional stirring. When perfect combi- 
nation is efiected, and a homogeneous paste formed, 
add 50 gallons of ley at 15*^ B., and boil to secure the 
thickening of the paste. Now finish the saponification 
with 30 or 40 gallons of ley at 20° B., and stir well for 
half an hour. Turn ofi* the steam and separate the soap 
with leys of coction (old leys) at 20° to 25° B. in the same 
way as before. 

After a few hours' rest draw ofi* the ley and continue 
the boiling with 175 to 200 gallons of soda ley at 25° B. 
If, after boiling for eight or ten hours, the ley is still 
caustic, and the soap forms thin hard scales when pressed 
between the fingers, from 600 to 800 lbs. of yellow resin 
must be added, which gives the soap a fine yellow colour, 
and the grain of the soap is more homogeneous. The 
boiling must be continued, and 75 to 100 gallons of ley 
at 25° to 28° added, which will complete the saponification 
of the resin. After four or five hours' boiling the ley 
should still be caustic, when it is known that the soap is 
finished. A small sample, dropped upon a cold surface, 
should set hard and firm in a few minutes. After the 
usual repose the ley is run ofi*. 

Now run into the pan from 100 to 125 gallons of ley at 
4°, and again boil, with constant stirring, until the mix- 
ture becomes liquefied. When all the grains are melted, 
forming a nearly homogeneous paste, from which the ley, 
however, separates, the operation is finished ; if the ley 
does not separate, an addition of clear old leys must be 
made to aid the separation. The steam is now to be 
turned off and the lid of the pan lowered upon it. After 
a repose of twenty-four hours the leys, together with all 
impurities, will have subsided, leaving the pure, finished 
soap above, which may then be cleansed — that is, put into 
the frames — in the usual way. When all the soap is in 
the frames it is to be stirred until cool, and if it be desired 
to give the soap a slight perfume, an ounce of anise oil for 
every 100 lbs. of soap may be crutched in. To impart to 
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the soap an agreeable odour, sometimes 15 per cent, of 
bleached palm-oil is combined with the tallow, and the 
whole saponified together. This improves the soap by 
making it lighter in colour. 

Dunn's Process. — This is recommended by the inventor 
to be performed by steam heat, thus conducted : — Into 
each of the ordinary soap-pans a circular coil of 1^-inch 
piping, perforated with holes, is fixed in the well of the 
pan, just far enough from the bottom to allow the free 
movement of the stirrer beneath it when it becomes neces- 
sary to stir the contents below. The circular coil of pipe 
is supplied with atmospheric air from a cylinder blast or 
other suitable forcing apparatus, the circular coil being 
connected with such forcing apparatus by means of a pipe 
attached thereto, and rising up to the top of the pan, 
where it is furnished with a stop-cock and union-joint for 
the purpose of connecting the parts of the pipe within 
and without the soap-pan. For a clean yellow soap, put 
into the pan 90 gallons of leys of the specific gravity 
1*14 made from strong soda ash. The fire being kindled, 
the pan is charged, in the usual way, with, say, 2,050 lbs. 
of grease, and as soon as the ley is hot and on the boil, or 
nearly so, the blast is set in action, while a good brisk fire 
is kept up, so as to bring the materials as near boiling as 
possible. . When the leys are exhausted more ley is 
gradually added until the grease, oil, or fatty matter is 
** killed." Then add 550 lbs. of fresh resin, a pailful at 
a time, with more ley occasionally, until 300 gallons of 
the above strength have been used, keeping the blast in 
action the whole time if the fires draw well, but if not, it 
is advisable to stop the blast for a short time, before adding 
the resin, to allow the contents of the pan to approach 
ebullition. When the whole of the resin is melted and 
completely mixed with the soapy mass, and the strength 
of the leys taken up, stop the blast, and give a brisk boil- 
ing to the contents of the pan, and then let it rest, so that 
the spent leys may separate and settle. The leys being 
now drawu off, the soap is then brought to strength on 
fresh leys as in the ordinary process of soap-boiling. 
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During the operation of the blast the soap must be 
kept in what is technically termed an " open or grained 
state/' and for this purpose salt or brine is to be added 
when necessary. Experience proves that it is better not 
to make a change of ley during the operation of the blast 
where the ley of the strength before mentioned is used, 
but if a weaker ley is employed, one or more changes may 
be made, as is well understood. It is found desirable that 
the soap should be kept at what is called " a weak state " 
during the movement of the streams of air through the 
materials, otherwise the soap is apt to swell up from the 
air hanging in the grain, and this is found troublesome to 
get rid of, requiring long boiling. If dark-coloured 
materials are used, it is well to keep the blast in operation 
three or four hours after the resin is melted, provided the 
soapy mass is kept weak and open- grained. When a 
charge is to be worked upon the nigre, such nigre should 
be grained, and the spent ley pumped or drawn oiF as 
usual, and the fresh charge added in the manner before 
mentioned, using less ley in proportion to the quantity 
and strength of the nigre, taking care not to turn on the 
blast until there is sufficient grease present to make the 
nigre weak. 

Meixiicke's Process requires that the soap-pan should 
be furnished with a still-head and cooling- worm, since the 
resin is added in the form of white turpentine, which, 
during the boiling, gives off its volatile oil as a distillate, 
which is condensed and saved as a by-product, and thus 
decreases the cost of the soap. 1,000 lbs. of white tur- 
pentine are melted in the pan by steam heat with 800 lbs. 
of tallow or inferior fat, and when the mixture reaches 
108*^ Fahr. it must gradually receive, with constant 
stirring, 800 lbs. of caustic soda ley containing 30 per 
cent, of dry soda. The union of the materials is very 
prompt at the above temperature, the acids of the resin 
and grease being completely neutralised and converted 
into liquid melted soap. The essential oil of turpentine 
13 set free at the sam^ time, and iu oy^^r to promote it§ 
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vaporisation salt brine is added.* The head being care- 
fully luted upon the pan and adjusted to the worm, and 
the mixture brought to a boil, the steam and vapour of 
the spirit become united and pass over into the worm, and 
are condensed. When all the essential oil is distilled 
over, the remaining soap is finished in the usual way. 

Practice shows that the greatest excellence in resin soap 
is not obtained by adding the resin directly to the oil or 
paste. The best plan is to make the grease and resin 
soaps separately and then to mix them in proper propor- 
tions. The resin soap is first prepared by stirring 80 lbs. 
of powdered resin, a little at a time, into 100 lbs. of soda 
ley at 25° B., and boiling into a perfect solution. The 
acid properties of resin render the combination easy and 
prompt, even when the ley is made from a carbonated 
alkali. The resino- alkaline solution is then to be well 
stirred into the finished paste, made from tallow, while it 
is still in the pan ; but its temperature should not be above 
135° to 140° Fahr., otherwise perfect homogeneity of the 
mixture cannot be obtained. In this way 15 per cent, of 
resin may be introduced without materially darkening the 
colour of the tallow soap. Moreover, the quality of the 
product is good. Sometimes several per cent, of starch 
or bran are used to assist the combination of the two 
soaps. When the soap materials are worked by fire 
instead of steam the boiling should be continued gently 
until the paste is uniform throughout, and then the salt is 
to be added. 

Yellow, or resin soap, may be prepared from curd soap 
by adding to it about 25 per cent, of resin, and then 
adding from 2 to 4 per cent, of carbonate of soda, and 1 
or more per cent, of alum or sulphate of alumina, the 
whole being boiled with water until a perfect combination 
takes place. To prevent the resin from becoming preci- 
pitated, about 2 per cent, of dilute sulphuric acid (1 part 
acid to 9 parts water) are stirred into the mixture. 

* It is well known that the addition of salt to water enahles that liquid 
to attain a higher temperature than 212" F., the hoiling-point of water. 
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According to Richardson and Watt it is better to 
saponify the resin and tallow separately, and to mix the 
two soaps in the pan, and then to boil until a perfect 
union takes place. Salt is then added, and the soap 
finished in the ordinary way. 

The usual proportions of falm-oil and resin are 3j 
parts of the former to 1 part of the latter. 



CHAPTER VII. 

MANUFACTURE OF HARD SOAPS— {continue^. 

Treatment of the " Nigers.*' — Anderson's Process. — Cocoa-nut Oil Soaps. 
Sturtevant's Process. — French Cocoa-nut Oil Soaps. 

Treatment of Nigers. — In the manufacture of yellow or 
resin soaps, the materials, or "goods,'^ are boiled over 
successive portions of caustic soda ley, of various degrees 
of strength, or density, as before explained, until the last 
leys still retain their causticity after continued boiling 
with the fatty matters. After a few hours' repose the leye 
are drawn off, and the process of *' fitting " commenced. 
To accomplish this, the paste is brought into a thin con- 
dition, by adding either very weak leys or water, and the 
boiling resumed, until the mass assumes the form of an 
emulsion. The heat is then checked, and the^ soap 
allowed to rest for two or three days, when a dark- 
coloured substance subsides, which is called niger or nigi^e. 
The finished soap is then "cleansed " by pumping it oil 
from the niger into the frames, great care being taken that 
none of the dark-coloured material is allowed to be drawn 
off with it. 

The niger is usually either worked up in subsequent 
boils of soap or converted into an inferior quality of 
yellow soap, according to the requirements of the soap- 
maker. The utilisation of the niger, however, has 
frequently proved a source of trouble to the soap-maker, 
especially when employing large quantities of dark- 
coloured resin. Mr. Anderson, a well-known London 
soap-maker, turned his attention to this subject many 
years ago, and subsequently obtained a patent, from 
which we extract the following : — 
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Anderson's Process. — " I find that when curd soap la 
boiled to strength and subjected to a fitting process, some- 
what similar to the fitting process used in making yellow 
soap, there separates from it a peculiar substance analo- 
gous to the niger of yellow soap, and that by removing 
this niger and boiling the remainder of the goods into 
curd soap, I obtain a curd soap of better quab'ty than the 
original charge of goods would yield without this opera- 
tion. I also find the niger, which I remove, eminently 
adapted for making mottled soap, to which purpose I 
apply it accordingly. 

** In carrying out my process, I proceed in all respects 
in the manner practised commonly by soap-makers up 
to a certain point ; that is, I place in the copper the 
ordinary materials for making curd soap, with the or- 
dinary leys, and boil them together until the goods are to 
'strength,' and 'ribbon out* well on the finger; but at 
this stage, instead of boiling out the head and finishing 
as heretofore practised, I commence the performance of 
my process. I pump out the strong ley, on which the 
goods have been boiled, and treat the goods with successive 
portions of weak ley or water, and boil them together 
until they assume the appearance of a fitting yellow 
copper. This condition being arrived at, I stop the 
operation, and allow time for the niger to deposit, which 
may require from twenty-four to thirty-six hours. I now 
proceed to separate the niger, which I either pump out 
irom under the purified goods to an adjacent copper, or I 
remove the purified goods from above the niger to an 
adjacent copper, as I find most convenient ; but in either 
case, the goods being thus deprived of the niger, I add to 
them the proper finishing ley for curd soap, and boil to a 
suitable curd, or until the soap is found to be in a condi- 
tion for cleansing into the frames. 

**When I operate upon a charge of very impure 
materials, or when from any circumstance I consider it 
an advantage, I repeat the purifying or fitting process 
one or more times, in which case, after separating the 
niger, as before, I add to the residual partially purified 
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goods a ley of moderate strength only (instead of the 
finishing ley for curd soap) and boil, taking care that no 
* head ' is formed. I then pump out this ley, and again 
treat the goods with weak ley or water until sufficiently 
diluted, so as to perform the fitting process, after which I 
allow time for subsidence, separate the niger, add the 
finishing ley, and boil to a curd as before." 

He next describes his method of treating the niger, and 
the way in which he converts it into mottled soap. After 
separating the purified soap from the niger, as before, he 
adds to the latter the ordinary ley used for finishing 
mottled soap, and boils until the soap is fit for cleansing, 
or framing. The quantity of niger obtained from one 
boil, however, is not sufficient to make a boil by itself; 
therefore Mr. Anderson takes the niger resulting from 
four, six, or more boils of soap, and finishes them in one 
operation, as above. Sometimes he adds to the nigers a 
certain quantity of tallow, fat, bone grease, melted " stufi^,'* 
or other suitable materials, and then proceeds to finish as 
with an ordinary mottled soap. 

Cocoa-nut Oil Soaps. — One of the most important addi- 
tions to the list of fatty matters suitable for soap-making 
was the vegetable substance called cocoa-nut oil or cocoa 
butter^ which, from its extreme whiteness and capability 
of forming a hard soap, soon became an acceptable sub- 
stitute in some degree for the more costly tallow. Soap 
made from this oil, or vegetable butter, is capable of taking 
up a larger percentage of water — and still form a hard 
soap— than any other known fatty material. The soap 
made from it, moreover, is more soluble in saline or " hard " 
waters — even sea- water — and for this reason it has long 
been made into a soap called Marine Soap^ for use on 
board ship. 

Cocoa-nut oil, however, when saponified, has the great 
disadvantage of imparting an exceedinglv disagreeable 
odour to the skin and even to articles cleansed by its 
agency; and even when but a small percentage of this 
substance is blended with other soap materials, its pecu- 
liarly ofiensive odour will rest upon the surface of the skin 



74 THE ART OF SOAP^MAKlNG. 

for many hours after washing with it. Soap made from 
this oil, therefore, should never be introduced into toilet 
or fancy soaps, even in small quantity, except for the very 
low-priced qualities. 

Cocoa-nut oil does not readily saponify with caustic soda 
leys, when by itself, but when added to tallow, or palm-oil, 
it does so without difficulty. When saponified by itself 
it forms a soap of almost unusable hardness, and for this 
reason, besides its objectionable odour, it is always asso- 
ciated with other fatty materials when employed in the 
manufacture of soap. 

Stnrtevant's Process.— One of the earliest processes 
for making soap with cocoa-nut oil as an ingredient was 
patented by Sturtevant, in 1841. It consists in first steam- 
ing the oil in a wooden vat, and adding to it 6 lbs. of 
sulphuric and 12 lbs. of hydrochloric acid to each ton 6f 
oil, to remove as far as practicable its objectionable odour. 
After allowing the oil to rest for a while, \i is drawn ofi*, 
and is then ready for the soap-pan. 

To make a White Cocoa-oil Soap. — The materials are 
taken in the following proportions : 2,072 lbs. of cocoa-nut 
oil, either as it is imported or refined as above ; 168 lbs. 
of olive or other sweet oil, or tallow ; 325 gallons of soda 
ley at 24^ B., and 60 gallons of potash ley at 20^ B. The 
cocoa-nut oil, tallow, or oil, as the case may be, are first 
put into the pan, and heat applied. About 10 gallons of 
the soda ley is then added, and when the whole materials 
are united, the same quantity of soda ley is added from 
time to time, with continued boiling, care being taken that 
each portion of ley is well combined with the fatty matters 
before the next is applied. As soon as the whole of the soda 
ley has been used, the boiling is kept up for about half an 
hour. The potash ley is then added, gradually, as before, 
and when the whole quantity has been used, the boiling 
is kept up for about fifteen minutes, after which about 
84 lbs. of common salt are sprinkled slowly over the mass, 
this operation occupying about a quarter of an hour. 
The boiling is then continued for about half au hour, after 
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whicli the steam is turned off, or the fire drawn, as the 
case may be. 

When the manufacture of the soap is complete, it has 
the consistence and tenacity, or " closeness " of melted 
glue. It is now allowed to cool down, and is afterwards 
cleansed or framed in the usual way. The potash ley is em- 
ployed with the soda ley only for the finer qualities of soap. 

To make Yellow Soap with Cocoa-oil, by the above 
process, these proportions are given : 1,072 lbs. of cocoa- 
nut oil; 112 lbs. of raw palm-oil; 336 lbs. of bleached 
palm-oil; 448 lbs. of tallow; 224 lbs. of resin; 112 lb-\ 
of common salt, and 450 gallons of soda ley at 23° B. 
All the fatty matters and the resin are first put into the 
copper, heat applied as usual, and the whole operation 
conducted in the same way as already described. 

There have been numerous modifications of Sturtevant's 
process for manufacturing soaps with cocoa-nut oil as an 
ingredient ; and, indeed, this useful vegetable product is 
very extensively used by most soap-makers both at home 
and abroad, but more especially in this country, where it 
is employed in enormous quantities. As we have said, 
however, cocoa-nut oil, unless blended with some other 
fatty material, does not make a good soap. Tallow or 
palm-oil, therefore, are employed, in variable proportions, 
in combination with it, in the manufacture of certain 
soaps, and it is also the practice to use potash as well as 
soda leys in making soaps containing cocoa-nut oil. Soap 
made from this oil being soluble in weak leys and saline 
solutions, requires a much larger proportion of salt in the 
process of separation. 

The proportions of tallow or palm-oil which may be 
successfully employed with cocoa-nut oil for a genuine — 
that is, not a reduced, or " liquored " soap — should be 
60 parts cocoa-nut oil and 40 parts tallow ; or equal parts 
palm and cocoa-nut oils. For the latter combination, an 
equal volume of caustic soda ley at 27® B. and a third of 
a volume of caustic potash ley at 10° B. are used with the 
boiling until perfect combination takes place. A small 
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quantity of very weak ley is then added, the teraperafure 
of the mass not being allowed to exceed from 180° to 
190*^ Fahr. The boiling should be continued for about 
two hours, at the end of which time the ley will have 
become exhausted. A little weak ley is then added, and 
fealt thrown in, with stirring, until a sample, allowed to 
cool, appears clean, dry, and free from greasiness. If it 
does not possess these characteristics, and there is no 
evidence of causticity, a further dose of ley must be added, 
and if necessary more salt. 

If too much heat be applied, the soap will become too 
thin, causing a separation of the tallow or palm-oil from 
the cocoa soap, and the same objectionable result will be 
obtained if there be an excess of salt or ley. In the latter 
case, the steam is turned oflF, and a little fresh cocoa-nut 
oil must be added, with constant stirring, until the proper 
condition is obtained. The heat is to be kept up for five 
or six hours, with frequent stirring, so that a perfect and 
uniform combination may take place. When the opera- 
tion is finished, the soap is allowed to rest until the fol- 
lowing day, when the pan is to be again heated, whereby 
the union of the alkali and fatty matters becomes more 
perfect, and the soap turns out harder and better than if 
framed at once on the completion of the boiling. It is 
also considered advisable to allow the soap to cool in the 
pan until it indicates a temperature of 155° Fahr. before 
removing it to the frames, and to well crutch it, when in 
the frames, until it begins to stiffen, whereby a more 
homogeneous condition of the soap is secured. The 
crutching, however, must not be applied when the soap 
has cooled down to 130° Fahr., or it will separate from 
the ley. 

If, after allowing the soap to repose in the pan during 
the night, it should be wanting in strength, a little more 
ley must be added, until it tastes slightly caustic. Should 
this not be effectual, warm strong brine must be gradually 
added, and well stirred in until the desired result is 
obtained. 

Soap containing a large percentage of cocoa-nut oil is 
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capable of holding in its constitution a very considerable 
quantity of water, and yet form a hard soap ; indeed, in 
some soaps we have seen, water has been not only the 
chief ingredient, but almost the only one ! 

French Cocoa-nut Oil Soaps. — ^In France they make 
white and tinted soaps from cocoa-nut oil ; and since their 
method of manufacture somewhat differs from that adopted 
in this country, the following process, given by Dussauce, 
will be read with interest. 

" White and Rose Soaps, — For these soaps the oil must 
be very white and concrete ; that of Cochin is the best 
and the most highly esteemed. Suppose that a soap is to 
be prepared yielding 500 to 600 per cent., introduce 2001bs. 
of oil into a sheet-iron kettle (pan) of a capacity of from 
875 to 400 gallons. Melt the oil by a gentle heat, and as 
soon as melted pour in it 50 gallons of new ley of soda 
ash at 15°, and boil the mixture, adding from time to time 
small portions of ley at 18° to 20°, until, the paste has 
acquired a caustic taste. When in this state it is a sign 
that it is entirely saturated. The first operation lasts 
four hours. 

" To harden the soap and make it produce the quantity 
named above, add to it salt water (brine) at 18° to 20° in 
the proportion of 5 gallons every fifteen minutes, and at 
the same time continuing the ebullition. It is in this 
second stage of the operation that the degree of coction 
(boiling) of the soap must be ascertained, and for this 
purpose a certain quantity is taken from time to time and 
allowed to cool on a dish. When the sample becomes 
solid by cooling, the operation is finished. Generally the 
quantity of salt-water used is about the same as that of 
the ley, and at about the same degree. For the above 
proportions the operation lasts about seven or eight hours, 
during which the mixture is constantly kept in a state of 
ebullition. When the operation is finished the steam is 
turned off, and the soap, before being run into the frames, 
is suffered to cool and rest for twelve or fifteen hours. 

"If the soap is to be rose, it is coloured as soon as run 
into tb^ frames, m^ while y^t fluid, with 4 lbs. or 6 lbs. of 
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vermilion, whicli is well distributed in the mass by stirring. 
To have an uniform colour it is important that the paste 
should be very fluid, for if too cold, a part would remain 
white/' 

We shall have again to refer to the subject of cocoa- 
nut oil soaps when treating of reduced or cheapened soaps, 
which form an important branch of the soap-making 
industry, especially in the northern parts of England. 



CHAPTER VIII. 
MAKING SOAP BY THE COLD PROCJSSS. 

Hawe8*8 System. — ^Making small Quantities of Soap — To prepare a White 

Soap. — Lard Soap by the Cold Process. 

It had long been the desire of soap-makers to possess 
some process of saponification less tedious and costly than 
the ordinary systems of soap-boiling. It was well known 
that caustic alkalies would convert into saponaceous matter 
fats and oils, without the application of heat, and it was 
also well known that during the process of saponification 
by the ordinary system of boiling over caustic leys, a con- 
siderable amount of glycerine was set free, and which, 
being a substance soluble in water, passed away with the 
spent or waste leys, causing a direct and positive loss in 
the manufacture. 

Hawes's System. — One of the most ingenious practical 
attempts to modify the ordinary system of soap-making 
was that devised by Mr. William Hawes, a gentleman 
who had long been connected with the soap trade, and was 
indeed a member of one of the largest and most enter- 
prising firms in London. The process is well known as 
the COLD PROCESS, and is thus described by the inventor : — 
" I take any given quantity of tallow, say 2^ tons, and 
having melted it, keeping the temperature as low as pos- 
sible, I mix it with the quantity of alkaline ley which is 
required to completely saturate the tallow and convert it 
into soap; and such mixing I perform by mechanical 
means, and the apparatus or machinery I employ is here- 
after described. I use the ordinary ley of soap-boilers, 
preferring that made from the strongest and purest alkali. 

" The saponification of the tallow, or other fatty matter. 
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may be ascertained by the absorption or combination of 
the tallow or fatty matter with the ley, care having been 
taken, in the first instance, to use a sufficient quantity 
thereof, or about 20 gallons of ley of 17'^ B. to every 
100 lbs. of tallow. It is necessary to 'state that the pro- 
portion of alkali varies with the diflferent fats and oils. 
The combination of the fatty matter and ley may bo 
effected in an ordinary boiling caldron, with the addition 
of a machine to produce an intimate admixture, and the 
minute division of the tallow. The whole apparatus is 
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Fig. 17. 

represented in the drawings in Fig. 17. It consists of an 
upright shaft, from which arms, aaaa^ radiate to the sides 
of the caldron h b. This shaft, either permanently or tem- 
porarily fixed in the copper, may be of wood or iron. The 
mode of fixing the apparatus and the materials used first 
will depend upon the nature of the caldron and the con- 
venience of the manufacturer. An oscillating motion, or 
a rotary motion, may be given to the shaft and connected 
arms by any of the 'ordinary methods of communicating 
mechanical power; or a cylinder may be employed with 

9. shaft c, p£i9sing through it ho*i«outaUy,' and from 
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whicli arms, c c c c, may radiate, when a rotary motion will 
thoroughly incorporate the fatty matter and the ley. 

" The size of the cylinder, for about 2 J tons of tallow, 
will be about 6 feet in diameter and 12 feet in length. 
It must be provided with convenient doors, D d, for charg- 
ing and emptying. Motion being communicated to the 
machine, and the caldron having been previously charged 
with the tallow, the ley is to be gradually added thereto, 
and in a short time every particle of the fatty matter will 
be brought into intimate contact with the alkaline ley, 
and by such means saponification will take place. The 
stirring is continued for about three hours, or until the 
tallow appears completely saponified, as is indicated by 
the mass thickening, after which it is allowed to stand from 
one to four days, according to the quantity of the paste. 

" Should a cylinder be used, then immediately upon its 
being charged with tallow, at a temperature just high 
enough to keep it fluid, the ley is run in, and motion com- 
municated to the shaft, and continued from 3 to 4 hours, 
or less time, if the mass becomes thick sooner. As the 
benefit of this process arises mainly from the saponification 
of the ordinary materials in a comparatively cold state, it 
is desirable, as soon as the mass thickens, and the ley is 
absorbed, that the cylinder should be emptied, and the 
contents turned into an ordinary caldron, preparatory to 
being finished and converted, into yellow soap, by the 
addition of resin ; or into mottled soap or white soap, by 
the operation of finishing leys, as at present practised by 
soap-boilers generally. By this transfer from the cylinder 
to the ordinary caldron, time is allowed for the combina- 
tion of the tallow a ad alkali to become perfect." 

The adoption of the cold process in this country has 
not, we believe, extended much beyond the limits of very 
small operations, such as toilet-soap making, for example. 
Indeed, the difficulty of obtaining leys sufficiently con- 
centrated, without evaporation, would, to some extent, 
stand in the way of its extended application. At the 
present time, however, when soap-makers are supplied 
with caustic soda in a solid state^ which renders it 

Q 
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unnecessary for them to make their leys in the ordinary way, 
it may be advisable, perhaps, that they should once more 
take the cold process into consideration. Although soaps 
made by this process retain more alkali than those made 
by the ordinary methods of boiling, and would, therefore, 
be less suitable for toilet purposes, it is certain that good 
household, or laundry soaps, if Sarefully prepared, could 
be advantageously made by this system. 

For maMng small quantities of Soap by the cold pro- 
cess, the ley should have a density of about 36^ B. This 
may be obtained either by evaporating strong new caustic 
ley prepared in the ordinary way, or by dissolving com- 
mercial caustic soda in water until the required strength 
is reached. 

To prepare a WMte Soap. — Put into a pan, capable of 
holding about 100 gallons, tallow, lard, or bleached palm- 
oil, 120 lbs. ; cocoa-nut oil, 40 lbs. ; apply gentle heat, 
with occasional stirring, until all the fatty matter is melted. 
When the liquid grease has attained the heat of 
about 120° Fahr., add, gradually, 80 lbs. of ley at 36° B., 
and stir well until a complete union of the fatty matters 
and alkali is effected. The temperature of the ingredients, 
at the time of adding the alkali, must not be higher than 
122° Fahr., otherwise there will be a separation of 
the ley from the fatty materials. If the stirring has been 
diligently pursued, the saponification will be complete in 
about two hours, and the soap is then ready for the frame. If 
it is desired to perfume the soap, this should be done while 
it is in the pan, and before it has had time to cool. It is 
not a good plan, when making small quantities of soap, to 
add the perfume after the soap is in the frame, since it is 
then more difficult to effect a perfect incorporation of the 
respective materials. 

When soap made by the cold process has been in the 
frame for about five hours, a considerable augmentation of 
its temperature takes place, owing to the chemical reaction 
of its constituents, whereby a more perfect combination is 
effected. In order to favour this reaction, the frame 
should be closely covered so soon as it has been filled with 
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the soap. The quantities of materials given should yield 
about 236 lbs. of soap of a pure white, and, owing to the 
proportion of cocoa-nut oil, it lathers very freely. 

In making coloured soaps by the cold process, it is 
recommended to add the colouring matter to the fatty 
materials before the ley is poured in, by which it becomes 
more thoroughly mixed.' 

Lard Soap by the Cold Process is made by taking, say, 
112 lbs. of lard, and melting as before, at a gentle heat ; 
28 lbs. of caustic soda ley, at 36° B., are then added 
gradually, with constant stirring, and when these are well 
incorporated, 28 lbs. more caustic ley of the same strength 
are added, and stirred in as before. The temperature of the 
paste must not be allowed to exceed 149° Fahr. When 
a sample of the soap is examined, it should feel somewhat 
unctuous when pressed between the fingers, but exhibit no 
greasiness. It is then ready for the frame, and after 
about two days will be sufficiently cold for cutting. 

The same process has been applied to making soap from 
beef marrow, oil of sweet almonds, &c., for toilet purposes. 
Oleic acid, or red oil, has also been employed in the follow- 
ing way : — 1,300 lbs. of caustic soda ley, at 18° B,, are run 
into a pan, and boiled. Then 1,000 lbs. of oleic acid are 
added, gradually, with constant stirring. The oil, being a 
fatty acid, is quickly absorbed by the ley, with strong 
evidence of chemical action, and considerable foaming, 
which requires to be subdued by continually breaking the 
foam with a shovel, or other suitable implement. If the 
paste has a strong caustic taste after two or three hours' 
rest, more oil must be added, little by little ; or, on the 
other hand, if it has no alkaline taste, additions of ley 
must be given, until the soap is^ slightly alkaline. After 
reposing for about twenty-four hours, the soap is put into 
frames in the usual way. 



CHAPTER IX. 
OLEIC ACID,— BOAT FROM RECOVERED GREASE. 

Oleic Acid. — Soap from Recovered Grease. — Morfit's System of Soap« 
making. — Oleic Acid Soaps. — Kottula's Soaps. — Instantaneous Soap. 

Oleic Acid. — In the manufacture of stearine for candles, 
ordinary tallow is boiled in wooden vats by high-pressure 
steam, with slaked lime, for several hours, by which a lime 
soap is formed. This is transferred to another vessel and 
treated with dilute sulphuric acid, which, combining with 
the lime, forms sulphate of lime, which deposits, while the 
fatty acids {stearic and oleic) rise to the surface. The mix- 
ture of fatty acids, thus formed, is next placed in vessels 
to cool, and is afterwards subjected to pressure, whereby 
the oleic acid separates and flows into vessels ready to 
receive it. At the extensive candle works of Price and 
Company the vegetable fats are decomposed into their 
constituents, fatty acids and glycerine, by the action of 
superheated steam alone, that is, without previous saponi- 
fication. By another process, palm and cocoa-nut oils are 
decomposed by strong sulphuric acid at a temperature of 
about 350° Fahr., produced by superheated steam, and the 
resulting mass is afterwards distilled by the aid of steam 
heated to about 550° Fahr. This is called sulphuric acid 
saponification. 

It will readily be seen, therefore, that as a by-product 
of the candle factory, oleic acid must be an abundant soap- 
making material, and so indeed it is : and, theoretically, 
it should be convertible into soap (oleate of soda) by means 
of a carbonated (not caustic) alkali. Taking advantage of 
this fact^ Mr. Morfit, many years since, pursued a long 
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series of practical experiments with a view to developing 
a process by which commercial oleic acid, commonly known 
as oUiney bronm ail, and red oil — ^resulting from the processes 
above referred to— could be converted into soap without the 
employment of caustic leys. The processes which he subse- 
quently introduced included the manufacture of soaps from 
the fatty acids generally, including " recovered grease," or 
"sudoil." 

Since the treatment of fatty acids with carbonated alka- 
lies, instead of employing them in the caustic state, as in 
ordinary soap-making, involves the escape of carbonic acid, 
and a consequent swelling up of the materials when brought 
in contact, even without boiling, ample room must be left 
in the pan to allow for the great increase in bulk which 
occurs after repeated additions of alkali. 

Soap firom Recovered Grease. — Before giving a brief 
description of Mr. Morfit's process, it may be well to refer 
to a series of experiments conducted by the author some 
years ago, with the object of converting recovered grease 
into a marketable soap. The grease was first melted at a 
temperature sufficiently high to liquefy it, when small doses 
of a warm solution of soda crystals were added from time 
to time, with constant stirring, until efiervescence no longer 
occurred on the addition of the soda solution. The fatty 
acids being now neutralised, the saponaceous mass was next 
treated with a solution of chloride of soda, with the object 
of lightening its colour. The powerful bleaching proper- 
ties of this solution, which it owes to the presence of 
hypochlorite of sodium, soon affected the colour of the 
soap, rendering it many degrees paler, but some portion 
of the colouring matter remained unacted upon by the 
bleaching liquor, which became evident when the chloride 
ceased to produce any further effect. 

The soap was afterwards boiled over a strong salted ley, 
and the resulting paste mixed, in varying proportions, 
with other soaps ; but although the chloride of soda had 
diminished the peculiar odour of the grease to some extent, 
it was found that only a small percentage of the fatty acid 
soap could be worked up with soaps of better quality, and 
even then a keen nose would recognise its presence. When 
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perfumed with nitro-benzol or cassia its odour was effectu- 
ally disguised, and it could, therefore, be employed in mode- 
rate proportions in some kinds of fancy soaps. As a rule, 
soap-makers have a great dislike to recovered grease, or 
Wakefield fat, owing chiefly to its odour, but which, after all, 
is neither so disagreeable nor so lasting on the skin or lineu 
washed with it as that imparted by cocoa-nut oil soaps. 

Morfit's System of Soap-making. — This has for its object 
the conversion of the fatty acids of commerce into soap by 
means of carbonate of soda, instead of employing caustic 
leys, whereby the inventor produces soap containing defi- 
nite proportions of fatty materials, soda, and water, these 
proportions being determined before the manufacture com- 
mences. The time occupied in making a batch of soap is 
stated to be two-and-a-half hours, and in two days after 
the soap is ready for cutting. Thus four boils may be 
made in one day in each pan, thereby rendering it un- 
necessary to keep large stocks of soap on hand. 

Although soap made by this system can be " run,'* that 
is, cheapened by the addition of large quantities of water 
and other adulterations, " it does not, in its integrity, con- 
template any such degradation. On the contrary, it is 
designed to furnish soap of the greatest possible excellence 
at the lowest possible cost, so that the manufacturer may 
have a creditable means of securing both profit and success 
against the dishonest competition of very much inferior 
soaps as made by the older methods." 

The fat acids, being already deprived of their glycerine, 
do not suffer loss in me same way that neutral fats neces- 
sarily do in the process of saponification, consequently the 
whole of the material used, in combination with specific 
proportions of soda and water, are ultimately obtained in 
the form of soap. 

Amongst the advantages which are claimed for the oleic 
soaps is the following : they " cleanse better in cold and 
hard waters than the highest grade of soap that can be 
made from neutral fats. Indeed, for most purposes, it is 
not necessary to use hot, or even warm water to bring out 
their best effects." 
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The raw materials employed in Morfit's system include 
thirty-one varieties of commercial fat acids, but he gives 
the preference to oleic acid prepared from cotton-seed oil. 

In carrying out his process he employs superheated 
steam, at a pressure of from 60 to 60 lbs. The soap-pan 
is made of wrought iron, with steam-jacket, and revolving 
stirrer fixed in strong iron framework. The stirrer con- 
Bists of a vertical wrought-iron spindle fitted with two 
wings, or sets of blades, moving in opposite directions, by 
which a more rapid and complete incorporation of the 
materials is efiected. A simpler arrangement, however, is 
to fix a series of toothed blades to the sides of the pan, for 
breaking the paste as it is carried round the mass by a 
single wing. This is the least costly arrangement, and 
would be nearly, if not quite, as effectual. 

When charging the pan, the proportions of raw 
materials are either weighed or measured accurately ; but, 
before putting them into the pan, this is first thoroughly 
heated by letting steam, under high-pressure, enter its 
jacket. " The charge of red oil or fat acid, say 1,000 
pounds, is then to be run into the pan through a sieve, 
and the heat of the steam raised by superheating. The 
usual custom, in the absence of a superheater, is to raise 
the steam in the boiler to a pressure of five to five and a 
half atmospheres ; but this latter should be the extreme. 
When the introduction of the superheater is employed, 
its tubes must be kept at a violet or bright violet redness. 
Care should be observed also to stir well for three to five 
minutes after drawing up the thermometer, and just 
previous to adding the alkali liquor, in all those cases 
where solid fat or resin mixture forms part of the fat 
stock; otherwise the resulting soap paste will not be 
homogeneous or handsome." The alkali is not introduced 
into the pan until the materials have acquired the tem- 
perature of 320° Fahr., the highest point it must be allowed 
to reach. 

The alkali liquor for the above quantity of fat acid is 
prepared by dissolving in boiling water 190 lbs. of soda 
ash of 52°. The quantity of water must be in the pro- 
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portion to form soda crystals, namely — 62*80 per cent., or, 
say, 1 gallon of water for every 6 lbs. of ash. This quan- 
tity of alkali forms a neutral soap; for stronger soaps^ 
from 210 to 225 lbs. of ash are used. The solution of 
soda must mark 212° F. before being added to the hot 
material in the pan, and only from six to twelve minutes' 
time allowed to run in the whole of the liquor. The 
stirrer is then set in motion a minute or less after the alkali 
begins to flow, and is kept up, with the heating, until the 
process is complete. The brisk chemical action which is 
set up causes a great swelling of the mass, to allow for 
which a curb is fixed above the pan. Soon after the last 
portion of alkali has been run in, the mass begins to sub- 
side, and " changes from its spongy state into that of a 
clear, soft, homogeneous paste, which soon assumes a bril- 
liant appearance. Later it becomes more consistent ; and 
in an hour and fifteen to thirty minutes from the moment 
that the alkali commenced to fall into the oil, the paste 
is so stiff and dry that it * cuts,' or peels from the walls 
of the pan and the blades of the stirrer." The paste is 
now sprinkled over with eight or ten gallons of boiling 
water, the stirring and heating being continued, until the 
paste, at first quite soft, regains its stiffness. Soap thus 
made consists of in 100 parts : oleic acid, 65*00 ; soda, 6*7 
to 7-50 ; water, 27*50. 

Instead of employing a solution of soda ash, Mr. Morfit 
sometimes uses soda crystals, fused in their own water of 
crystallisation ; and since this salt of soda has attained a 
remarkably low price, it would, doubtless, in this country 
at least, prove the most facile, as also the most economical, 
form of soda to apply to this system of saponification. 

Oleic acid is extensively used by soap-makers in the 
ordmary processes of soap-making ; but it is generally 
associated with a considerable portion of tallow or other 
fat containing stearine, by which a firmer and harder soap 
is obtained than with oleic acid alone. From 30 to 40 
per cent, of tallow is a fair proportion. 

To make soap from oleic acid and tallow, the pro- 
portions may be — oleic acid, 1,350 lbs. ; tallow, 900 lbs. 
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The oleic acid is first run into the pan and heated, after 
which, about 100 gallons of old ley, at 22"^ to 25° B., are 
introduced. In a short time the oil assumes a spongy 
condition. If necessary, the operation may be hastened 
by adding a few gallons of fresh ley at about 28° B. The 
heat is to be kept up moderately for five or six hours, 
with occasional stirring, until the grains of soap formed 
become dissolved. As soon as this is efiected, the whole 
is to be brought to a gentle boil until a thick foam appears 
on the surface ; this foam must be kept under by con- 
tinual agitation, and if there is a disposition of the mass 
to rise above the edge of the pan, from 12 to 15 gallons of 
ley at 20° or 25° B. may be dashed in. It is better, how- 
ever, to check the heat at times, and to add the leys 
cautiously, rather than to be compelled to resort to the 
application of fresh leys to subdue the rising of the mass. 

During the boiling, a perfect separation must take place, 
and the soap appear in the form of small grains. * When 
this condition is arrived at the boiling is to be continued 
for about a couple of hours, the steam then turned ofi^, and 
the soap allowed to stand for about eight or ten hours. 
At the end of this period the leys are drawn ofi^, and the 
operation of saponSying the tallow commenced. This 
tallow is first put into the pan, wlien 75 gallons of fresh 
ley at 20° to 28° B. are run in, and the whole well stirred, 
to ensure perfect combination of the leys with the tallow. 
The mixture is then sufiered to rest until the following 
day, when the steam is to be again turned on. After a 
while the grains formed during the saponification of the 
oil gradually disappear, and the tallow begins to assume 
the usual pasty condition. As soon as this is complete, 
which is determined by frequent examination of small 
samples taken from the mass during the boiling, the steam 
is turned off*, and the process of separation commenced. 

To separate the saponified materials, small quantities of 
old leys at 22° to 25° are added (about 3 or 4 gallons at a 
time), when considerable efiervescence occurs. Similar 
doses of ley must be added from time to time, with con- 
tinual stirring ; but each portion of ley must bo allowed 
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to have its full effect before introducing the next, other- 
wise the uprising of the mass will be so great as to render 
it liable to overflow. The additions of ley must be made 
until separation is effected, which may be ascertained by 
dipping the shovel into the mass in the usual way, when, 
if the soap appears in small grains, from which the ley 
runs freely, the operation is nearly finished; but to 
ensure its perfect completion, 40 or 60 gallons of the same 
ley are introduced, with brisk stirring for about half an 
hour. 

The soap, which is now in the form of very small grains, 
is allowed to repose for eight or ten hours, when the ley is 
drawn off as usual, and the saponification of the soap 
completed by boiling with two fresh services of leys. In 
the first service about 90 gallons of fresh caustic ley at 
24° or 25° are run into the pan, followed by gentle boiling 
for eight or ten hours. At the end of this time the leys 
will be free from causticity. During the boiling, how- 
ever, to make up for the evaporation which takes place, 
2 or 3 gallons of ley should be added about every hour 
or so. 

After the leys of the last operation have been removed, 
a second service of strong caustic ley is given. This ley 
should be of 27° or 28° B. From 60 to 75 gallons of this 
ley are now run into the pan, steam turned on, and gentle 
boiling applied for four or five hours, during which the 
soap acquires more consistency, and by the evaporation of 
water from the ley the mass decreases in bulk. As in the 
former operation, repeated small doses of strong ley must 
be added from time to time, and the thick skin which 
forms on the surface of the soap should be driven into the 
mass by a stirrer. At the completion of the operation the 
leys should still be caustic to the taste after a boil of eight 
or ten hours. The granular soap, if properly finished, 
should, when pressed between the fingers, form hard and 
dry scales or flakes, and readily powder when rubbed in 
the palm of the hand. The steam is now turned off, the 
cover of the pan lowered upon it, and the soap allowed to 
repose until the following day, when the ley is drawn off. 
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Fitting the Soap, — This is accomplished by running into 
the pan from 100 to 125 gallons of the ley used in the separa- 
tion, marking 6° or 7° B. The pan is again heated, and 
when the soap begins to boil, the grains expand, and 
become more viscid and elastic. The boiling is allowed 
to proceed gently, and occasionally a few pails of 
water are spread over the surface of the mass. After four 
or five hours' boiling the soap assumes a more homogeneous 
condition, having lost its granular form, and is in clots or 
lumps, interspersed with ley. The strength of the ley is 
now tested, which is done by drawing off a little of the 
ley, and placing it aside to cool. If the ley marks from 
16® to 18° B., the operation is complete. If below the 
former mark, the boiling must be continued until the ley 
indicates the above density, otherwise the soap will be too 
soft. On the other hand, if the ley has a density of more 
than 18° or 12° B., the soap will be too hard. In the 
latter case, water must be added to reduce the strength of 
the ley. 

The soap being now finished, the pan is covered up, so 
as to retain the heat as long as possible, by which the leys, 
together with all impurities, gradually and effectually sub- 
side, leaving the purified soap above. The soap is allowed 
to rest in the pan for at least twelve hours, when the lid is 
raised, and the scum carefully removed from the surface. 
It is then ready for cleansing, in the usual way. To insure 
an uniform condition of the soap, it is crutched in the frames 
until it has become cool and stiff. 

Sometimes, in making soaps with oleic acid as an in- 
gredient, the tallow, or other fatty matters are saponified 
separately, and afterwards mixed with the oleic soap by 
crutching in the frames, and if it is desired to give a 
slight perfume to the soap to disguise the characteristic 
odour of the oleic acid, a small quantity of nitro-benzol 
may be crutched in with the soap, which communicates to 
it the odour of oil of Htter almonds. 

A very convenient steam-jacket pan for making soap by 
the above process, or, indeed, for other systems of saponifica- 
tion, is that designed by Mr. Morfit (Fig. 18). a is the 
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interior of a oaat-iroii pau set in brickwork ; B a cast-iron 
jacket into -which the pan fits closely, and is rendered 
steam-tight by proper luting, d d is the steam supply- 




Fig. 18. 



pipe, c is an exit-pipe for condensed steam. At b la a 
discharge-pipe for emptying the pan. 

"Red oil" is a Tery useful fatty material for soap-making. 
Formerly, stearine was obtained only from tallow, but the 
vegetable builers, or oils — palm and cocoa-nut — are now 
extensively employed in its manufacture. When stearine 
is made by sitlpkurie acid saponification and subsequent 
distillation, the oleic acid is of a brown colour, and is 
known, commercially, as " brown oil." It has a strong 
empyroumatic odour, which may be partially removed by 
passing a current of superheated steam through it, and 
its colour may be considerably improved by treating it 
with a small quantity of solution of bichromate of potash 
and muriatic acid, as in bleaching palm-oil. 

These fatty matters do not require caustic alkali for 
their conversion into soap, since tbey have already been 
converted into fat acids, by the various processes employed 
in the manufacture of stearine for candle-making. It is 
usual, therefore, to treat theae oils with carbonated alkali, 
as before shown. There are, however, several methods of 
neutralising these fat acids with carbonate of soda, from 
which the manufacturer may select that which has his 
preference. It is necessary that the soap-pan should be 
capacious, or that only a moderate charge of oil should be 
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operated upon at a time, since a profuse effervescence takes 
place immediately after the alkali and fat acids come in 
contact, whereby the volume of the materials is greatly 
increased. Again, the alkali must be introduced (with 
brisk stirring) very gradually, until the full proportion has 
been given. 

Oleic Acid Soaps. — In making these soaps it is the 
practice to estimate the exact quantity of soda that will be 
required to render a given weight of oleic acid neutral, 
although a slight excess, and for some soaps a larger excess, 
should be given. Sometimes, as in Morfit's system, soda ash 
is dissolved in the proper equivalent of water to form soda 
crystals, or soda crystals are melted in their own water of 
crystallisation in a jacket-pan, by steam heat. Barilla, 
kelp, bicarbonate of soda have also been used to neutralise 
oleic acid, but there can be no doubt that the ordinary 
soda crystals of commerce, in their fused or melted state, 
are, from their comparative purity and convenience, to be 
preferred to all other varieties of carbonate of soda. 

The desired quantity of oleic acid being run into the 
pan (which should be a jacketed pan heated by steam), a 
moderate heat is applied, and the fused crystals allowed to 
flow in gradually, with brisk stirring — which is more 
effectually performed by the steam twirl of Morfit. The 
heat and stirring must be kept up until the effervescence 
ceases, and the mass assumes the condition of a homogeneous 
paste. K a soap of greater firmness is required, dried or 
effloresced soda may be used in place of a portion cf the 
fused crystals. The dried sal-soda is produced by passing 
currents of hot air through the crystals until they fall into 
a powder. Or finely-powdered and sifted soda ash may be 
used for inferior oleic soaps, instead of the dried soda 
crystals. In using the dry carbonate of soda, however, 
it must be added after the fatty acid has been brought to 
a paste with the portion of fused crystals employed. 

If resin is to be introduced, the requisite proportion is 
to be thrown into the previously heated fat acid, and the 
stirring continued until the whole of the resin has melted, 
after which the fused sal-soda is to be run in as described. 
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When the soap has acquired its proper consistence, it is 
to be shovelled into the frames in the usual way, or may 
be blended with various proportions of other soaps. 

Kottnla's Soaps. — A departure from the ordinary sys- 
tem of soap-making was introduced by Dr. Kottula about 
twenty-five years ago, and at the time attracted much 
attention. In conducting his process, Kottula adds to 
ordinary curd, mottled, yellow, or other soaps, made in the 
ordinary way, fatty matters, lime liquor, concentrated 
soda leys and alum, with the object of producing a cheaper 
neutral soap than he believes was hitherto produced. The 
fatty matters he employs are such as are commonly used 
by soap-makers. He first boils soda leys until they have 
acquired the strength of about 30° B., and then adds 
to them alum, in the proportion of about Z\ lbs. to each 
cwt. of ley. He then prepares a "lime liquor" by 
adding to any requisite quantity of water as much lime 
as it will absorb or take up, and to this lime solution he 
adds sal ammoniac in the proportion of about half a pound 
to each cwt. of the solution. Sometimes he omits the 
sal ammoniac. 

The fatty matters, concentrated soda leys, and lime 
liquor are now added to the melted soap in such propor- 
tions that the fatty matters will become duly saponified, 
and that the soap produced may be of the required descrip- ' 
tion. The whole are then boiled in the usual way. The 
proportions of fatty matter, concentrated leys, and lime 
liquor may be varied according to the character of soap 
required. The following proportions are, however, recom- 
mended : — Ordinary fitted soap, or curd SQap, 10 tons ; 
fatty matters, 4 tons ; soda leys, prepared as above, 4| tons ; 
lime liquor, 6 J tons. To produce a mottled soap he adds 
a certain quantity of ultramarine, oxide of manganese, or 
other suitable pigment, previously mixed with water, and 
the whole are then boiled together for half an bour, when 
the -soap is ready for cleansing in the usual way. 

Instajitaneous Soap. — By a modification of the above 
process Kottula produces what may be termed an instant 
taneom soap^ by combining fatty matters with concentrated 
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soda leys and lime liquor as follows : — He first con- 
centFates the leys, by evaporai;ion as before, until they 
mark 28'' B., when he purifies them by adding to each cwt. 
of ley from 4 to 4| lbs. of alum, the whole being boiled 
for half an hour. The mixture is then removed to another 
vessel, and a further portion of alum (about 2 to 2 J lbs. to 
every cwt. of) added, with stirring until it is dissolved, 
after which the mixture is allowed to settle until it becomes 
clear. 

The lime liquor is prepared as before, with the addition 
of 1^ to 1| lb. of sal ammoniac, the whole being boiled for 
half an hour. After resting until quite clear, ten tons 
of fatty matter, with or without resin, and nine tons of the 
leys as above prepared (or smaller quantities in the same 
proportions), are said to produce a " superior compact 
neutral soap," which may be coloured, mottled, or per- 
fumed in the ordinary manner. The rationale of this 
process is not apparent. If sal ammoniac is boiled with 
lime-water, it is quickly decomposed. The addition of 
alum to soda leys effects merely the formation of sulphate 
of soda and of aluminate of soda, which, if needed| can be 
procured more cheaply (see page 229). 



CHAPTER X, 
CSEAFENEB SOAPS. 

Normandy's Process. — Silicated Soaps: Sheridan's Process.— Gossage's 
Processes. — Preparation of Silicate of Soda. — Preparation of Silicate 
of Potassa. — Mixing Silicate of Soda with Soaps. 

Previous to the abolition of the excise duty on soap, the 
addition of any foreign substance to soap, with a view to 
cheapen it, was resisted by the Excise Board and its 
myrmidons with wondrous pertinacity; and since the 
excise officer was ever on the premises, like a man in 
possession, and regularly locked up each copper when 
the hour for closing the factory arrived, evasion of the 
law was not easily managed. At this period, any process, 
patented or otherwise, which involved the introduction 
into soap of any substance other than fats, oils, leys, and 
salt (on which latter substance there was also a high 
duty) was a criminal offence. During this period, the 
high prices of materials and the increasing demand for 
soaps rendered cheapening processes necessary for the 
public convenience ; but, until the duty was subsequently 
abolished, improvements in this direction could not be 
taken advantage of by the more enterprising firms, who 
were both willing and desirous to adopt improvements of 
a satisfactory nature. 

Dr. Normandy's Process, for cheapening soap by the 
addition of sulphate of soda, met with strong opposition 
from the excise authorities, and, instead of reaping the 
advantage of his ingenuity, he was subjected to constant 
irritation and official interference. Normandy's process, 
which has since been subjected to modifications, according 



CHEAPENED SOAPS. 97 

to the requirements of the manufacturer, is briefly as 
follows : — The soap being made in the ordinary way, and 
transferred to the cleansing copper, sulphate of soda, in 
the proportion of 20 lbs. for every 80 lbs. of soap, and 4 lbs . 
of carbonate of soda or of potash, or 2 lbs. of each, are 
thrown into the hot soap, and the whole well stirred until 
the mass is perfectly homogeneous, when the soap is ready 
for framing in the usual way. 

The sulphate of soda, and carbonate of soda or potash, 
may be introduced in the liquid state (that is, fused in 
their water of crystallisation). Supposing the quantity of 
soap to be treated is 3 tons, the sulphate and carbonate of 
soda are to be put into the " pot,'^ or lower part of the 
cleansing-copper, in the proportion of 28 lbs. of the former 
and 4 lbs. of the latter for every 80 lbs. of soap, and then 
allowed to fuse into a liquid state. The soap is then to 
be run into the cleansing-copper with constant stirring, 
while the soap is being transferred, until the mixture is 
complete. 

Sometimes it is desirable to dissolve the sulphate and 
carbonate of soda in water, in which case, 3 cwt. of water, 
2 cwt. of sulphate of soda, and 1 cwt. of carbonate of 
potash (or |cwt. of each of the two latter) are put into 
the cleansing-copper and dissolved by heat, as before; 
after which the soap is transferred from the boiling- 
copper, when 21 cwt. more of sulphate of soda and 3 cwt. 
of carbonate of soda or potash are to be added (or half 
this quantity), and the stirring continued as before until 
a perfectly homogeneous mass results. 

It is now commonly the practice to melt the crystals of 
sulphate of soda (Glauber's Salt), or carbonate of soda in 
a steam-jacketed pan, and to ladle the liquid as required 
into the melted soap, after it has been put into the frames, 
when the union of the materials is completed by crutching 
in the ordinary way ; or the liquid salts are introduced by 
means of the steam-crutch. 

One of the most important advantages of the above 
process — which, as we have said, is subject to many modi- 
iications— is that the sulphate of soda, when mixed with 

H 
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soap deficient in hardness, through poorness of the mate* 
rials of which it is composed, crystallises throughout the 
mass, and thereby gives it an artificial hardness, which 
prevents it from washing away too freely in the hands of 
the laundress. Indeed, soap may be rendered so hard by 
employing large quantities of this salt, as to resist the 
strongest pressure of the thumb. When it is employed 
in excess, however, it is very liable to effloresce on the 
surface of the soap, rendering it not only unsightly but, to 
some extent, unsalable. 

Silicated Soaps: Sheridan's Process. — Of all the 
numerous cheapening substances which have been intro- 
duced into pure soaps, the silicate of soda^ or soluble glass 
may be deemed the most important, since it not only 
favours the introduction of a large percentage of water in 
certain kinds of soap, but it also possesses in itself a high 
detergent property. The merit of applying silicate of 
soda to soap is due to Mr. Sheridan, who obtained a patent 
for his process as far back as the year 1835, at which 
period, however, owing to the then existing excise laws, 
it could not receive that extensive adoption which has 
fallen to the lot of subsequent processes based upon his 
original and most ingenious invention. 

Although the silicate of soda, or soluble glass, is now 
an extensively-manufactured article of commerce, and 
forms a necessary item in the long list of soap materials, 
it may be interesting if we give a brief outline of Sheri- 
dan's original process. He first formed a "detergent 
mixture," by boiling calcined quartz or flint (previously 
ground to an almost impalpable powder) or sand, with 
strong caustic soda, or caustic potash leys ; the pro- 
portions being one part by measure of ground calcined 
flint or quartz to two parts of either caustic alkali, mark- 
ing 28** B. These were boiled together for about eight 
hours, with continual stirring, until they became a 
"homogeneous mass, having the appearance of saponi- 
fied matter " [a viscous condition]. When in this state it 
was ready to be mixed with soap, which was done by 
introducing the " detergent mixture," as Sheridan called 
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it, a pailful at a time, with constant stirring, until the 
desired quantity had been incorporated with the finished 
soap. The silicate solution must be as nearly as possible 
at the same temperature as the soap, and the mixture 
effected by the ordinary method of crutching. 

Respecting the proportions of silicate of soda which may 
be added to soap, Sheridan says, " I find that in curd soap 
equal quantities, by weight, of each will answer best ; in 
yellow soap about one-tenth more of the detergent mixture 
may be used." He, however, recommends small sample 
batches, in varying proportions of soap and silicate, to be 
made to guide the soap-boiler as to the relative quantities of 
each which may be blended judiciously to form the quality 
of soap he may wish to produce. He recommended mixing 
the soap and silicate of soda in a small pan capable of 
holding about half a ton, and from this it was transferred 
to an ordinary frame. 

The same invention related to the manufacture of soft 
soapSy for which the silicate of potash, before referred to, 
was applied, and which will be considered under the head 
of Soft, or Potash Soaps. 

Gossage's Processes. — Nearly twenty years after the 
publication of Sheridan's process, Mr. Gossage, of Widnes, 
obtained a patent, namely, in 1854, which bears a close 
resemblance to Sheridan's, except in the method of pre- 
paring the silicates of soda and potash. In the patent 
referred to Gossage says, " The object of my invention is 
to provide a soluble compound for mixing with true soap, 
which compound shall possess in itself chemically deter- 
gent properties, and be obtained at a low cost, thereby 
enabling me to produce a compound soap the cost of which 
is greatly reduced, but possessing valuable detergent pro- 
perties, independently of the true soap contained in such 
compound. When silica is combined with soda or potash 
in such proportions that the alkaline matter present is 
about double the quantity usually contained in glass, a 
compound is obtained which is known to chemists as 
* soluble glass,' and when a solution of this compound is 
prepared, by boiling it with water, and this solution 
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concentrated (by evaporation of water therefrom), a thick 
viscous compound is obtained, which is easily redissolved 
by the addition of water. This thick viscous compound 
contains alkali in a state of weak combination with silica, 
and is therefore analogous to true soap,* which contains 
alkali in a weak combination with fatty acids, and it is to 
this condition of alkali being weakly combined in both 
compounds, and therefore ready to enter into other com- 
binations, that the detergent properties of true soap and 
the soluble compound of silica and alkali are attributable. 
When the thick viscous compound of silica and alkali 
(above mentioned) is added to true soaps, and intimately 
mixed therewith, a compound soap is obtained, at a low 
cost, possessing valuable detergent properties." 

Preparation of Silicate of Soda. — Gossage prepares 
silicate of soda or silicate of potash by fusion, much in the 
same way as that adopted in the production of ordinary 
glass. He mixes together about equal parts of dry car- 
bonate of soda and clean sand, to which is added one part 
by weight of ground coke or charcoal for each nine parts 
by weight of carbonate of soda. This mixture is melted 
in the same way as mixtures of sand and alkalies are in 
glass-making. The melted mass is afterwards poured into 
cold water, which renders it more friable. The product is 
then ground to a fine powder, and afterwards dissolved by 
boiling in three or four times its weight of water. During 
the boiling liquid caustic soda is sometimes added. After 
reposing for a few hours the clear liquor is drawn oflF and 
concentrated by evaporation until it assumes a viscid con- 
dition suitable for mixing with pure soap. 

Preparation of Silicate of Potash.—In making silicate 
of potash, twelve parts of dry carbonate of potash, two 
parts of sand, and one part of coke or charcoal are mixed 
together, and the whole melted and treated as above. In 
place of sand, ground felspar may be used, in which case 
three parts of this mineral are substituted for two parts of 
sand, and only one-half the quantity of alkali is used. 
Sulphate of soda or sulphate of potash may be used instead 
* Or. as Sheridan ^aid, " Having the appearance of saponified matter,*' 
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of the carbonates of soda or potash in making the " soluble 
glass/' in which case three parts of either sulphate are 
substituted for two parts of either carbonate, and four 
times the quantity of coke or charcoal above given. 

Gossage subsequently found that silicated soaps could 
be advantageously produced from pure soaps containing a 
much larger proportion of resin than was usually employed 
in the manufacture of hard soaps, whereby a very econo- 
mical and low-priced soap could be produced. In pre- 
paring a genuine soap he used not less than one part of 
resin for each two parts of tallow or oil, or a mixture of 
both ; and when the soap had been fitted, and was ready 
for cleansing, he introduced the viscous solution of soluble 
glass in certain proportions, the specific gravity of which 
should be about 1*600 (water being 1000). 

When manufacturing genuine soap, to be afterwards 
converted into silicated soap, in which a larger proportion 
of resin than six parts for each ten parts of tallow or oil, 
or a mixture of each, is used, he prefers to finish the soap 
as a " stiff curd,'' in which state the viscous solution of 
soluble glass is introduced. In mixing the soluble glass 
with soap, it is recommended that the first portion of the 
solution should be of the specific gravity of about 1*300, 
and the remaining portions at increasing specific gravities, 
until the whole quantity of the silicate solution averages 
the specific gravity of 1*500. 

Mixing Silicate of Soda with Soaps. — For effectually 
mixing genuine soaps with silicate of soda, Mr. Gossage 
employs certain apparatus, the simpler form of which is 
represented in the drawing (Fig. 19). A circular tub, a, 
having the form of an inverted cone, is fitted with a series of 
blades projecting, bbby inside the vessel. A vertical shaft, b, 
also furnished with a series of blades, ccc/\% supported by 
a footstep, rf, fixed at the bottom of the vessel, and by a 
journal, adapted to a metallic bridge-piece, ^, which is 
fixed over the .tub and secured by screw-bolts to its 
sides. A bevelled cog-wheel is adapted to the upright 
shaft, and a horizontal shaft, also provided with a bevelled 
cog-wheel, and supported by suitable bearings, is attached 
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to the tub, the two wheels being so placed that they will 
work in gear with each other. A driving pulley is attached 
to the horizontal shaft, which is set in motion in the usual 
way when the apparatus is required to be used. The 




Fig. 19. 

diameters of the pulleys and wheels are so regulated that 
the upright shaft may make from sixty to eighty revolu- 
tions per minute. A spout, ^ is attached to the lower part 
of the tub, with a stopper, y, through which the contents 
of the vessel are run oflF. 

"When I am about to use my improved apparatus/' 
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says the patentee, " for the production of compound soap, 
by mixing genuine soap with viscous solution of soluble 
glass, I ascertain previously the highest temperature at 
which the mixture of such genuine soap, with the propor- 
tion of the viscous solution employed, will become too thick 
to admit of its flowing from such mixing apparatus. I then 
prefer to make a preparatory mixing, by means of paddles 
or crutches, of the genuine soap with the viscous solution 
employed, in such a tub or vessel as will contain about 
half a ton of soap, adding the soap and viscous solution at 
such a temperature as will yield a mixture having a mean 
temperature about ten degrees higher than the previously 
ascertained temperature before referred tof ^ 

The mixture is'now introduced into the mixing apparatus, 
the shaft of which is then set in motion, and when the 
incorporation of the silicate and soap is complete, the 
sliding stopper is withdrawn, and the contents of the 
vessel allowed to flow out, and be conveyed to the frames. 
During the rotary crutching, or mixing of one batch, 
further quantities of the soap and silicate are allowed to 
undergo the preparatory process of mixing as before. 

Another modification of the former processes consists in 
mixing the soluble glass, in a viscous state, with soap 
made by combining fatty matters with leys, containing 
such a proportion of alkali in solution as will be sufficient 
to perfect the conversion of the fatty or resinous matters 
into soap in one operation (as in Kottula's process), without 
necessitating the removal of exhausted leys, and adding a 
further quantity of ley to complete the saponification. 

The following is another process, formerly patented 
by Mr. Gossage : — 60 cwt. of palm-oil, or tallow, and 
20 cwt. of resin are melted together, or either of the fol- 
lowing formulae may be used if preferred, namely, 30 cwt. 
palm-oil or tallow, and 30 cwt. of oleic or stearic acid ; 
or 30 cwt. of palm-oil or tallow and 30 cwt. of cocoa-nut 
oil. 30 cwt. of any of the above mixtures of fatty or 
resinous matters, in a melted state, and at a temperature 
of about 150*^.Fahr., is added to a mixture consisting of 
80 cwt. of solution of silicate of soda at a specific gravity 



104 'I'HR ^Rl' OF SOAP-MAKING. 

of 1'300°, and 20 cwt. of caustic soda ley of the specific 
gravity of 1'180°, the mixture being also at a tempera- 
ture of 150^ Fahr. The whole are mixed together by 
agitation. 

Into an ordinary soap-copper is then put 30 cwt. of the 
same mixture of fatty, oily, or resinous matters, and 40 cwt. 
of caustic soda (sp. gr. 1*180) mixed with 20 cwt. of 
water, the whole being boiled together until saponification 
is complete. The former mixture of fatty matters, silicate 
of soda, and soda leys is then added to the above, and the 
whole again boiled together, when 3 cwt. of common salt 
are to be added. The boiling is to be continued until the 
mass is reduced to about ten tons, when it is to be cleansed 
as usual. 
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CHAPTER XT. 

CHEAPENED SOAPS— {continujJ). 

Dunn's Process. — Guppy's Process. — Thomas's Process. — Potato-flour 
in Soap.— China Clay. — Douglas's Improvements. — Fuller s Earth 
Soap. — Davis's Process. 

In making silicated soaps, the strength or density of the 
solution of soluble glass is regulated by soap-makers 
according to the quality of soap they desire to produce, 
and the nature of the " goods " employed in the manufac- 
ture — some materials forming a perfectly hard soap with 
a very large admixture of the silicate. It must be borne 
in mind, however, that whenever soluble glass is employed, 
and in however small a proportion, the insoluble base, 
silica, becomes separated in washing, leaving a deposit, 
more or less, upon the surface of the skin or linen cleansed 
by it. Moreover, although silicated soaps possess good 
detergent properties, they are not agreeable for toilet 
purposes, since they are very apt to impart an unpleasant 
roughness to the skin soon after using them. 

Dunn's Frocess. — The object of this process is to com- 
bine silicates of soda or potash with soap, under pressure, 
whereby a more perfect union is stated to be effected, and 
the same method is said to be applicable to ordinary soaps. 
For yellow soap Mr. Dunn takes the materials in the usual 
proportions, — ^say, tallow 7, palm-oil 3, resin 3 parts, and 
caustic soda leys at 2P B. from 140 to 150 gallons. 
These are placed in a steam boiler (Fig. 20), which is fur- 
nished with a man-hole, safety-valve, and all other append- 
ages of such an apparatus, with a thermometer dipping 
into a chamber of mercury. At A is a feed-pipe, and at b a 
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discharge-pipe, from which the finished soap passes to the 
receiviDg-pan at c. The fire being kindled*, the boiler 
is heated until the pressure at the safety-valve is sufficient 
to enable the temperature in the boiler to rise gradually 
up to 310° Fahr., at which point it is allowed to remain 
for about an hour, when the contents of the boiler are dis- 
charged into the pan c, and the process is complete. 
Dunn prepares his silicate of soda or potash also under 
pressure, by placing in the boiler crushed flint or quartz 
and caustic soda or potash, in the proportion of 1 cwt. of 
silica to 100 gallons of ley at 21° B., and the whole is 




Fig. 20. 

then heated as before, under a pressure, until the tempera- 
ture of the boiler indicates 310° Fahr. The steam pressure 
should be equal to from 60 to 70 lbs. to the square inch, 
and after about three or four hours the silicate is to be 
discharged by the exit-pipe, and is then ready for mixing 
with soap in any required proportions. 

Guppy's Process. — ^An improvement was made in the 
above process by Mr. Guppy, who employed stronger 
leys, which were injected from a reservoir into the boiler 
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gradually by means of a force-pump. Guppy's proportions 
of materials are — ^for every 24 lbs. of tallow, 10 pints of 
caustic soda ley at 17° B. are put into the boiler and 
heated to 300® F. Afterwards about 30 pints of ley at 
25® B. to every 24 lbs. of tallow are then introduced by 
means of a force-pump, and the heat continued for two 
hours at from 300° to 310° Fahr., when the saponification is 
complete. Samples are taken from time to time by means 
of a small cock fixed for the purpose. This modification 
of the former process is said to be more economical and 
quicker in its results. 

ThomajBt's Process — In some of the processes we have 
described sulphate of soda, carbonate of soda, or both in 
combination, and silicate of soda or potash have been 
employed as cheapening materials for soap. By this 
process, however, silicate of soda or potash is used con- 
jointly with sulphate or carbonate of soda or potash in 
combination with soap, by which a supposed advantage is 
gained over their separate use. The silicate and carbo- 
nate of either alkali may be either mixed before adding 
them to the soap, or they may be introduced separately, 
but the patentee usually introduces the sulphate or car- 
bonate of soda in crystals, and then adds the silicate in 
solution at a specific gravity of about 1*600. The sul- 
phates or carbonates may, however, be used in solution. 
It is preferable to use the soap as taken out of the pan at 
a temperature of from 170° to 200° Fahr., the proportions 
of soap and the salts being regulated according to the quality 
of soap to be produced. The following proportions are 
said to yield good results : — I. Soap, 16 cwt. ; sulphate of 
soda crystals, 4 cwt. ; silicate of soda (specific gravity 
1*600), 1 cwt. II. Soap, 12 cwt. ; sulphate of soda crystals, 
6 cwt. ; silicate of soda (specific gravity 1*500), 2 cwt. 

To combine the soap with the salts, a closed vessel 
is employed, surrounded by a jacket, and the vessel is 
fitted with a steam-tiffht cover, with man-hole and lid for 
charging, and a vertical shaft working in a steam-tight 
stufling box with arms attached, extending to within half 
an inch of the sides, and with vertical blades attached to 
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the arms. The soap is first introduced through the man- 
hole and the shaft set in motion when the salts are added, 
and the rotary motion continued until perfect combination 
is effected. If the mass becomes too stiff the temperature 
is raised by turning on the steam to the jacket, or into 
the vessel itself, and the soap when finished is drawn off 
or blown out, through a passage or cock, at the lower 
part of the vessel, and is conveyed to the frames in which 
it is crutched for a time, as is usual with soaps of this kind. 

Fotato-floiir in Soap. — The ingenious inventor of sili- 
cated soaps (Mr. Sheridan) conceived the idea of blending 
with pure soap certain proportions of potato-flour, which he 
carried into effect in the following way : — Equal parts by 
weight of potato-flour and cold water are mixed thoroughly, 
so that no lumps may remain. To every 12^ lbs. of the 
flour used 37 lbs. of a solution of alum, free from sedi- 
ment, are added, and the whole well incorporated by 
stirring. To this mixture is added, in the same propor- 
tion as before, namely, for every 12^ lbs. of potato-flour 
used, 40 lbs. of soda or potash leys at 22** B., and the 
whole mixed together into a homogeneous mass. For 
making hard soaps the soda leys are to be used. 

The above mixture, which is called the "detergent 
mixture," is now to be heated at a temperature of from 
170° to 190° Fahr., but not higher, for from three to five 
hours, which is best done by steam in a jacket-pan. During 
the heating the mixture is to be constantly stirred, to 
prevent it from adhering to the sides of the pan. The 
mixture, being now ready, is to be added to melted soap, 
when it is in the proper condition for cleansing. This is 
best done by placing the soap in a half- ton pan, when the 
detergent mixture, while still hot, is to be added, a pail- 
ful at a time, and well crutched in, in the same way that 
curd soap is crutched. It is necessary that the detergent 
mixture and soap should be as nearly the saine tempera- 
ture as possible. The quantity of the detergent mixture 
which is to be added to the soap may vary from one-fifth 
to one-third by weight ; but the soap-maker should de- 
termine this by making small samples with different 
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proportions of the detergent . mixture and allowing them 
to cool. After well crutching the soap and detergent 
mixture, the compound soap is put into the ordinary- 
frames. 

China Clay (Kaolin) in Soap. — :The introduction into 
soaps of solid ingredients which possess no detergent 
properties in themselves, cannot be commended, neither 
should this system of adulteration be encouraged by soap- 
makers, whose success in the manufacture of soap depends 
upon their reputation for honesty. If the public wzV/, 
however (as they certainly do in. the present age of adul- 
teration), encourage cheap and worthless goods in prefer- 
elice to genuine articles, even the most scrupulous must 
yield to the demand. 

Douglas's " improvemexits " in the manufacture of soap 
consists in combining any variety of clay with soap ; the 
most approved substance, however, is kaolin^ or China clay 
(a silicate of alumina), which abounds extensively in some 
districts in Cornwall. The clay is placed in a vessel, 
heated by steam or otherwise, and worked up into a paste 
with water, the clay being in the proportion of about 25 
per cent^ of the mass. Heat being applied, the mixture of 
clay and water is eflfected by constant stirring. To this is 
then added a saturated solution of salt in the proportion 
of about one-twentieth part of the whole* The proportion 
of the above mixture to be added to melted soap is regu- 
lated by the requirements of the manufacturer — ^the utmost 
extent being 50 per cent, of the clay. Persons of peculiar 
fancy use these argillaceous soaps for toilet purposes. 

Fuller's Earth Soap. — Of all the solid matters which 
have been mechanically combined with soap, the mineral 
substance known as fuller's earth, is undoubtedly the 
best. Moreover, being in itself a detergent, its combina- 
tion with soap partakes less of the character of a mere 
adulterant than other argillaceous (or clayey) substances. 
Indeed, long before soap was known, this substance was 
employed as a cleansing medium. 

It is nearly twenty years since the author introduced 
into the market a combinaliou of soap and fuUer^s earthy 
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under the title of Fuller's Earth Soap ; but although it 
met with considerable approbation as an agreeable toilet 
soap, it failed to command an extensive sale. The method 
of preparing it is given below, but it should be stated that 
the object was to introduce into the soap the utmost 
amoimt of the detersive earth that could be mechanically 
mixed with it, in order that the latter, and not the former, 
should be considered the active ingredient. 

The fuller's earth should be of the best commercial 
quality, which occurs in large lumps, and first dried in an 
oven, at a moderate heat, the object being merely to expel 
the moisture with which it is associated, so that it will 
freely slaken when again moistened with water. It is a 
peculiarity in this, and other clays, that they are more 
friable, after being dried, and then moistened. When 
the fuller's earth is thoroughly baked, the lumps are 
placed on a flat slab, with a ledge round it, and are then 
sprinkled with water until they cease to absorb that 
liquid, which is ascertained when an excess of water 
ceases to be absorbed, or taken up by the dried earth. 
When the lumps have thus become saturated, the clay 
becomes very soft and pasty to the touch. It is now to 
be dried at a very gentle heat, until all the water is 
expelled, when it will assume the form of a fine, but not 
impalpable powder. In this condition it is easily reduced 
to a powder, but in case there may be any lumps present, 
it should be sifted through a fine gauze-wire sieve. 

To mix the fuller's earth with soap (resin soap by 
preference), the latter should be put into a steam jacket- 
pan, and the earthy powder spread over the surface, a little 
at a time, with constant crutching, until the full quantity 
has been introduced. Bearing in mind^ however, that 
the dried clay is highly absorbent, after a certain quan- 
tity has been worked in, the mass will become consider- 
ably stiffened, and thereby render the crutching both 
laborious and difficult, therefore, to make up for the water 
expelled from the soap by evaporation, a small quantity 
of hot water may be added, if necessary, and finally, any 
desired perfume added, if for a toilet soap. In this way 
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it is possible to introduce at least one-third of fuller's 
earth, or one part to two parts of soap, whereby a very 
useful compound is formed which, as a skin soap, is most 
agreeable, and is, when not perfumed, specially service- 
able as a nursery soap. 

Davis's Process. — Another method of blending fuller's 
earth and other substances with soap, is that proposed by 
Mr. Davis, in which pipe-clay, pearlash, or calcined soda, 
are introduced. When pearlash, or soda, is employed it 
is first calcined and then ground up with the fuller's 
earth and clay until intimately mixed, and in this con- 
dition they are to be incorporated with the soap. The 
proportions are — ^To every 126 lbs. of soap, in a melted 
state, take 60 lbs. of fuller's earth, slaked or dried, 56 lbs. 
of dried pipe-clay, and 112 lbs. of calcined soda or pearl- 
ash, all in powder, and sifted as finely as possible. Incor- 
porate the whole by stirring or crutching, as quickly as 
possible before the pasty mass cools. If it is desirable to 
omit the fuller's earth in the above formula, the pro- 
portions are to be : — soap, 120 lbs. ; dried pipe-clay, 
112 lbs. ; and calcined alkali, 96 lbs. This soap is said to 
be useful for general washing purposes at sea, and for 
washing white linen in salt water. 

For soap to be used for washing white linen in fresh 
water, 112 lbs. of soap, 28 lbs. of dried pipe- clay, and 
36 lbs. of calcined soda are used in the above process. 



CHAPTER XII. 

BismFJscTmo soap. 

Chloridised Sanitary Soap.— Bleaching Soap in the Pan. — Fcarlasli added 
to Combined Soap. — ^Lime Soap, by Lunge's Method. 

Chloridised Sanitary Soap. — The object of the process, 
for which the author obtained a patent in 1865, was to 
impg,rt to ordinary household and toilet soaps, disinfect- 
ing, deodorising, and bleaching properties, and at the 
same time to increase the detersive action of the soap. 
The material employed was chloride of soda, which was 
prepared by mixing chloride of lime * (bleaching powder) 
worked up into a thin paste with cold water, with a 
solution of carbonate of soda — either soda crystals or 
soda ash being used, according to convenience. The double 
decomposition which takes place when the two substances 
(chloride of lime and soda) are brought in contact, results 
in the formation of chloride of soda in solution, and car- 
bonate of lime as an insoluble precipitate. 

To make the Disinfecting Mixture, — Take of chloride 
of lime 28 lbs. and mix into a thin paste or " cream " with 
about 10 gallons of cold water, then dissolve 32 lbs. of soda 
crystals in 1 8 gallons of hot water. The solution of soda 
is to be placed in a clean tub or cask (a steamed oil cask 
will do), and a crutch placed in it for stirring. Two strips 
of wood are then laid across the upper rim of the vessel, 
upon which a fine wire- gauze sieve is to be rested. The 
chloride mixture is now to be ladled into the sieve, and as 
each ladleful is introduced the contents of the vessel are to 
be briskly stirred. The object of passing the chloride 

* Otherwise chlorinated lime* 
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through a sieve is to keep back unmixed lumps, fragments 
of wood, and other impurities. When nearly all the 
chloride has been added, with constant stirring, the mass 
thickens and in a few moments after it becomes more 
fluid, when the decomposition is complete, and the mixture 
is ready for use. 

The proportion of soap for one frame being put into the 
frame, the mixture is to be added a pailful at a time, and 
well crutched by one, or by preference two men, care being 
taken to clear the soap from the sides and ends of the 
frame, otherwise dark patches of the original soap will 
appear when the mass is cold. 

The best kind of soap for converting into the " sanitary 
soap " is a stiff curd, from which the leys have been 
allowed to drain as muck as possible, by several hours' 
repose in the soap-pan. It is also important that the soap 
should not be of a higher temperature than 130^ to 150° F., 
otherwise separation may occur. This is, however, readily 
avoided by adopting the precaution suggested. After 
crutching, the soap is allowed to cool as usual, and is then 
cut into bars in the ordinary way. 

When this soap is prepared from ordinary London grey 
mottled soap, the bleaching property ofthe chloride of soda 
will manifest itself by the superior colour of the soap, 
which, while preserving, to some extent, the mottle or 
" strike," will be considerably improved ; and if the 
original soap has been made from rank and coarse goods, 
the chloride will have diminished their disagreeable odour 
in a great degree. Indeed, the chlorinated soap has an 
exceedingly agreeable odour as compared with ordinary 
mottled soaps. ^ It will be observed that, in adding the 
above mixture to soap, the carbonate of lime resulting from 
the decomposition also enters the soap, and this might 
naturally appear objectionable. It is but right to mention 
therefore that when the mixture is properly prepared, and 
its incorporation with the true soap satisfactorily accom- 
plished, the impalpable particles of carbonate of lime are 
not perceptible, neither do they present any inconvenience 
when the soap is used for laundry or other purposes, while, 

I 
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on the other hand, its very superior cleansing and 
bleaching powers render it infinitely more economical to 
the user. It has been found in large laundries that 
women whose hands had suffered much from using mottled 
soap containing caustic ley in its interstices, were agreer 
ably surprised to find their excoriated hands assume 
the normal condition after using the chloridised soap for a 
short time. Indeed it is a fact that this compound soap 
imparts a most agreeable smoothness to the skin, which, 
after using it, becomes remarkably soft aud glossy. 

Instead of employinff carbonate of soda in preparing the 
chloride of soda, as before described, a solution of silicate 
of soda (glass liquor) may be used, for which suggestion 
the author was indebted to his friend Mr. John Cowan, of 
the Barnes Soap Works. In this case, the following pro- 
portions may be taten. 

Chloride of lime worked up into a thin paste or cream, 
as before 20 lbs. ; silicate of soda, 20 lbs., dissolved in warm 
water until it marks about 18° Twaddell. These materials 
are to be mixed and used in the same manner as before, 
and the proportions of the chlorinated mixture may be 
regulated according to the nature of the soap, from four to 
six 60 Ib.-pailfuls being a fair proportion for a half-ton 
frame. 

When the chloridised soap has been well prepared, linen 
and floor-boards washed with it become remarkably white 
with comparatively little labour, which facts have been 
demonstrated by repeated and extensive trials. 

It should be mentioned that the chloride has the effect 
of considerably hardening soaps free from resin, and is 
specially available for soaps containing a large percentage 
of cocoa-nut oil ; and even after being heavily " run *' or 
liquored with silicate solution, several 60 lb. pails of the 
chloride mixture may be added with advantage. Soap of 
this kind however should be crutched, as usual, until begin- 
ning to " set.'* 

An important application of the chloride of soda is in 
bleaching soap made from the darkest nigers, which may 
be effected by introducing certain pronortipns of tho 
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chloride, until the colour of the soap is evidently and suffi- 
ciently improved. 

Bleachiiig Soap in the Fan. — When soap is made from 
dark-coloured goods, or from materials in which a certain 
quantity of dark-coloured fatty matter forms a part, a con- 
siderable improvement in the colour of the batch may be 
made by adding a moderate quantity of solution of chloride 
of soda after the first operation of saponification is com- 
plete. The chloride solution is prepared in the same way 
as described in the first formula, but twice, or even three 
times the quantity of water should be applied, in order to 
facilitate the deposit of the carbonate of lime. After the 
materials have been mixed with, say, 28 gallons of water 
for each 28 lbs. of chloride of lime and 32 lbs. of soda 
crystals used, about 56 gallons more cold water are added 
and the mixture well stirred, after which it is allowed to 
repose for a few hours, when the clear liquor (which has 
a slightly greenish tint) may be drawn off as required, and 
as much of it spread over the boiling contents of the pan 
by means of a ladle or swimmer as may be found necessary 
to bleach or decolour the saponified mass. 

When all the liquor has been drawn off the residual 
carbonate of lime, a quantity of fresh water should be 
added with brisk stirring, in order to wash out, as far as 
practicable, the remaining chloride, and the weaker liquor 
thus obtained may be used in place of water in future 
batches, as in making ordinary leys. Although the process 
has been extensively adopted in various parts of the United 
Kingdom, with one or two honourable exceptions it has 
been used without licence. 

Fearlash added to Combined Soap. — ^With a view to 
neutralise the spent leys (salts) contained in combined 
soaps — that is, curd and hydrated soaps combined, as in 
Blake and Maxwell's process, or other such combinations— 
Kottula introduces a certain quantity of pearlash, the 
proportion varying according to the excess of spent leys 
contained in such combined soap. About 1 cwt. of pearl- 
ash to 3 tons of soap is said to be sufficient, though a much 
larger proportiou may be used for some soaps. 
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Lime Soap, by Lunge's Method. — A flat-bottomed pan is 
preferred for making this soap, into which is introduced 
any given quantity of fatty matter. To this is added 
double the quantity of water, and slaked lime equal to 
12 per cent, of the weight of fatty matter. The whole is 
to be boiled and stirred (with an " agitator " by preference), 
when an insoluble hard lime soap and a solution of 
glycerine are produced, when the latter may be drawn oiBf 
from the bottom of the pan. A certain quantity of water 
and commercial carbonate of soda (the latter ,being slightly 
in excess of the quantity of lime used) are next added, and 
the boiling and stirring continued, when the hard insoluble 
lime soap will be decomposed, and a " granulated *' car- 
bonate of lime will deposit, leaving a soluble soda soap 
floating in flakes on the surface of the liquid. If the soda 
employed does not contain sufficient salt, a sufficient 
quantity of sea salt is to be added to promote the 
separation. 

" In this way,'* the inventor says, " it is possible to 
make a good soap from fatty matters with membranes, or 
impure oils, without previously extracting the pure fat or 
oil. When cocoa-nut or palm-oil is saponified by this 
process, the quantity of lime should be equal to about one- 
fifth of the weight of the fatty matter. The soap thus 
prepared is stated to be very soluble, even in salt water, 
and therefore a tolerably pure carbonated alkali should be 
used. 



CHAPTER XIII. 
SAPONIFIOATION JINBER PRESSURE. 

Bennett and Gibbs's Process. — Mr. Rogers's Process. — ^New Procoss of 

Saponification. — Gluten in Soap. 

Bennett and Gibbs's Ftocess. — There have been several 
attempts to produce saponification by other than the 
ordinary means, including the "cold process" of Mr. 
Hawes, before described, in which agitation of the 
materials performs the preliminary stage of the operation. 
Messrs. Bennett and Gibbs of New York obtained a patent 
in 1865 for a mechanical process which is said to possess 
the following advantages : 1. Rapidity of manufacture ; 
2. Improvement in quality ; 3. Increased quantity ; 
4. Economy in labour ; 6. Saving in fuel ; 6. The use of 
cheaper materials; 7. Saponification of all the grease; 
8. Saving of the glycerine, which enters into the soap. 
The following description of the process is given in 
Dussauce's Treatise. 

"Their process consists in agitating the saponifiable 
materials with caustic or carbonated alkalies in solution 
in water in a closed vessel, while under heat and pressure, 
in such a manner as to cause a thorough mixing of the 
fats with the alkaline solution, and producing an instan* 
taneous combination of the fatty acids with the base of the 
alkaline solution. We suppose a quantity of fatty matter 
enclosed in a vessel with a solution of carbonate of soda in 
water, and heat applied to produce a pressure of 220 to 
280 lbs. per square inch, and a temperature of 350° to 
400® F., a combination between the fatty acids and the 
soda of the solution will take place only at the upper sur- 
face of the solution when in contact with the under surface 
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of the grease, the heavy ley occupying the lower part of 
the vessel, and soap will only be produced where the fat 
and alkali unite. 

*^ If we now agitate in such a manner as to stir together 
and thoroughly mix the contents of the vessel, the whole 
will be instantly converted into a homogeneous and even 
quality of soap. It is advisable to use no more water than 
is wanted in the soap. 

" The inventors use a boiler or cylinder similar to a 
plain cylinder steam-boiler resting horizontally, and 
heated in any convenient manner. One or both heads of 
the cylinder is made so as to be conveniently removable, 
and is about the full size of the inner diameter of the 




Fig. 21. 



cylinder, so as 4iO admit of the insertion of a revolving 
shaft, a a a (Fig. 21), which should be as long as the 
cylinder itself. The bearings of this shaft should be in 
the centre of the cylinder, and either or both ends worked 
through a stuffing-box c for the convenience of applying 
to the pulley h power to revolve the shaft. On the shaft 
are fastened arms g g with floats or stirrers//, extending 
nearly to the sides of the cylinder ; the arms, floats, or 
agitators on one side of the shaft when revolved carrying 
the fat down into the alkali, while the agitators on the 
other side carry the alkali up into the lat, thus, while 
under heat and pressure, thoroughly mixing the whole^ 
and causing the conversion of the whole contents of the 
vessel instantly into a uniform, even, and good quality of 
soap. 
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"At the fire end of the cylinder are placed two 
safety valves, one e on the top of the cylinder, the 
other d on an outlet pipe inserted in the head of the 
cylinder. They also use a mercury bath k of about four 
inches in length of gas-pipe, and which is screwed into 
the boiler or cylinder in any convenient place for the 
insertion of the thermometer bulb. At the opposite end 
of the cylinder is an opening i for the insertion of a 
supply pipe ; at the fire end is also an opening I for 
the insertion of a second outlet pipe, and which is 
intended to be used only when it is desired to draw off 
the whole contents of the vessel. When the machinery 
is first put in operation, it is necessary to allow some 
carbonic acid to escape by one of the safety valves, if 
carbonate of soda is used, in order to prevent undue 
pressure by the liberation of the carbonic acid when 
combination of the fatty acids with the alkali takes place. 
If any of the liquids be allowed to escape before the 
temperature reaches 325° to 375°, they should be returned 
to the cylinder. 

"The safety valve on the outlet pipe d may be so 
loaded as to allow an escape of soap at a pressure of 250 
to 270 lbs., and a quantity of ley and oil may be pumped 
in at the opposite end, the agitation being kept up, and 
thus a continual stream of soap is kept up as long as the 
feeding is continued. The product may then be prepared 
for market by cooling, moulding (framing) and cutting 
processes in ordinary use. By this process the soap is 
made in less than one hour from the time the ingredients 
are introduced into the boiler, but a uniform and thorough 
saponification is obtained at the instant that the heat and 
pressure arrive at the required degree, be the time long or 
short ; if this degree is reached in five minutes, the soap 
is made.'' 

The proportions employed by the inventors are thus 
given : carbonate of soda (English) at 48° ; water, 
100 lbs.; lard, tallow, or oil, 100 lbs.; 27 lbs. of 
carbonate of soda will, it is said, make a neutral soap 
for soft water. The product obtained by the above 
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process is 200 lbs. of soap for every 100 lbs. of grease 
employed. 

The process is stated to be applicable to making any 
kind of soap, including soft soap, which is prepared with 
the same rapidity as any other, without requiring the use 
of so much potash as in the ordinary processes. 

Mr. G. W. Sogers's Process. — -^y another process, 
namely, that of Mr. G. W. Rogers of Lancaster, N". Y., 
soap is made under pressure at a lore temperature^ instead 
of the high temperature adopted in the above and similar 
systems, by which the inventor states there is a saving of 
time, inasmuch as the soap can be made in from fifteen to 
twentv-five minutes, with complete saponification. By 
this plan, moreover, the materials become bleached^ thus 
enabling inferior goods to be employed in the manufacture. 
The materials are mixed in a tank heated by steam, and 
the mass thus prepared is run into an iron cylinder capable 
of holding one or more tons, and subjected to a pressure of 
about 400 lbs. to the square inch by means of a force- 
pump driven by steam. The mass is kept in this cylinder 
until saponification is complete, when it is run into frames. 
By this system any of the usual combinations of fatty 
matters may be employed, and the product is said to be 
both firm and translucent. It should be observed that in 
both processes given carbonate of soda is used instead of 
caustic soda, which also renders the employment of 
common salt unnecessary. 

New Process of Saponification. — ^M. Berghart has 
patented a process by which animal or vegetable fats or 
oils are distilled into caustic or carbonated leys of soda or 
potash. The fatty matter is placed in a jacketed retort, 
heated by high-pressure steam, or in a retort otherwise 
heated to a temperature which will volatilise the oil or fat 
without charring it. When the oil or fat begins to 
volatilise, air or carbonic acid gas is blown into the 
retort, which carries over the fatty acids, which are con- 
densed in proper receivers. Atmospheric air nlone, or in 
combination with superheated steam, is preferred in carry* 
ing out this part of the process. 
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The current of air, or steam and air, is sometimes blown 
into the space above the liquid fatty matter in the retort, 
and when advisable it is blown direct into the melt^ fat. 
The current of air has the effect of carrying over the fatty 
acids in a more or less finely divided state, when they pass 
into a chamber, or series of chambers, which are fitted 
with partitions in such a way that the current, in passing 
through them, deposits the solid fatty acids in the ordinary 
way. 

When the fatty matters, as printers' grease, for 
instance, contain alizarine or other colouring matters, 
the fatty acids pass over from the retort, while the 
alizarine or other colouring matter remains in the 
retort, and is afterwards treated to separate any re- 
maining fat from the colouring matter, which is thus 
recovered. It is therefore important, when alizarine or 
other colour is present, to avoid too high a temperature 
in the distillation. 

In making soap by this process, the vapour of the fatty 
acids is passed direct into caustic or carbonate leys of soda 
or potash, the strength of which depends upon the nature 
of the fatty matter employed. If a slight excess of alkali 
is used, the ordinary process of " salting " is not required. 
The fatty acids are blown into the leys until the alkali 
is nearly or about neutralised. The ley is by preference 
contained in a closed tank, which communicates directly 
with the outlet pipe of the retort. If necessary, the 
fatty acids may be reached before being treated with ley, 
in which case the vapours are allowed to pass into a 
chamber containing water. The inventor prefers to 
employ hot air and superheated steam in combination to 
carry over the fatty acids into the ley, by which the soap 
becomes boiled during its formation, and thus time is saved 
in the operation. The air has an important effect in 
aiding the chemical reaction, apart from its use as a 
vehicle to carry over the fatty acids. The steam is used 
principally to prevent the charring of the matters, and in 
the making of the soap to assist in the boiling of the same. 
By the employment of the high temperature, the fatty 
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acids are separated from the glyceryl compounds without 
the aid of sulphuric acid or of saponification. 

Gluten in Soap. — This process, patented by Lorberg, 
consists in making a solution of gluten in caustic alkali, 
which is afterwards to be mixed with soap to the extent of 
about ten per cent. It is said to impart increased 
emoUiency to the soap. The solution of gluten is thus 
made : — In a solution of caustic alkali (soda or potassa) 
at about 28° B. as much bran, or gluten derived from 
any other source, is added as the alkali will take up after 
digesting for some hours, when a clear homogeneous 
mass is obtained. This is now strained through a fine 
sieve or coarse cloth, when it is ready to be added to the 
soap in the proportion given. It must be borne in mind 
that nitrogenous matters, such as gluten, are apt to 
undergo decomposition on treatment with caustic alkali. 



CHAPTER XIV. 
VARIOUS PROCESSES. 

Kiirten's Process. — Lumbarton*B I Process. — Mr. Symons's Disinfecting 
Soap. — Soaps made from Animal Refuse. — Bernadet*8 Process. — 
Villart's Process. — Cievel's Process. — Villacrose's Process. — Cutting 
Soap. 

Knrten's Process. — ^In this process caustic potash is 
added to caustic soda in the manufacture of soaps. For 
making mottled soap, tallow, bone fat, or bleached palm- 
oil is boiled with ley and converted into a hard soap. The 
soap is then allowed to remain in the pan from three to six 
hours, so that the ley may settle. In the meantime a 
second pan is charged with cocoa-nut oil, and a ley composed 
of 3 parts caustic soda and 1 part potash added, and when 
the mass is turning into soap the former soap is added to 
it, and the two soaps boiled together until sufficiently hard, 
when the soap thus formed is to be put into frames as usual. 
It is said that soap thus made has a '^ beautifully mottled 
appearance," lathers freely, and has a smooth surface. 

In making yellow soap by this process, 2 parts of 
tallow or palm-oil and 1 part of resin are melted 
together, and, when nearly cool, for every 100 lbs. of the 
mixture 90 lbs. of solution of soda and 40 lbs. of solu- 
tion of caustic potash are added. The mass is then well 
stirred for five or ten minutes, when it becomes so thick 
that the ley cannot separate from it ; it is then ladled into 
the frames, and in the course of a day will become solid. 
The soap is allowed to remain in the frames from three to 
six days. Now water, or a solution of potash, in the pro- 
portion of 10 lbs. to 20 lbs. for every 100 lbs. of soap, is 
put into the soap-pan, and, when boiling, the soap (pre- 
viously cut into small pieces) is added to it and allowed to 
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dissolve, but without boiling. If it is not sufficiently hard 
when dissolved, brine is to be added until it becomes quite 
thick. The novelty of this process consists " in the use 
of caustic potash, and dissolving and warming up the 
soap a second time without boiling it." 

Lnmbarton's Process consists in saponifying fatty 
matters by boiling them with an alkaline mixture com- 
posed of carbonate of soda, quicklime, common salt, and 
alum, the ingredients being mixed in the following pro- 
portions: — ^Sub-carbonate of soda, 10 parts; quicklime, 
10 parts; alum, 1 part; common salt, 1 part. These, 
being mixed with water, are added to the fatty matters, 
and the whole well boiled, when, it is said, they will be- 
come perfectly saponified. The soap produced by this 
process contains all the glycerine, and the product will be 
** a hard soap of very fine character ; has no disagreeable 
smell, and can consequently be used for toilet or ordinary 
washing purposes.'' 

Mr. Symons's Disinfecting Soap consists in adding to 
ordinary soaps the disinfecting and deodorising substance 
known as thymol ox thymic acid, which is soluble in water, 
in solutions of alkalies, &c., forming compounds which 
are soluble in water. Its advantages over carbolic acid, 
creosote, &c., are that it has no unpleasant taste or odour, 
being very aromatic. Its solutions are " strongly antisep- 
tic, and possess disinfecting properties in a higher degree 
than carbolic acid, and its weaker solutions do not act 
cauterisingly but coolingly." 

Soaps made from Animal Refuse. — Although it is 
well known that caustic alkalies will saponify animal 
tissues, membraneous matters, and indeed all parts of 
animals except the bone, this source of soap-making 
material has not been much explored in this country. On 
the Continent, however, some attention has been devoted 
to this subject, and many processes devised for utilizing 
slaughterers' offal and butchers' waste as soap material. 
Some of these processes are given in Dussauce's Treatise, 
from which we make a few extracts : — 

" Bernadet's Process. — The intestines are deposited in 



VARIOUS PROCESSES. 125 

caustic ley to prevent decomposition until they are to be 
used. The ley is then heated until entire saponification 
takes place, which operation is easy, and a very slightly- 
coloured grey soap is obtained. If required to be whitened, 
a solution of chloride of soda (see page 112) is poured into 
the pan, after which common salt is added to produce 
separation. 

" ViUart's Process has for its object the conversion of 
animal matters in general into soap, but more especially 
the residuum of meat, scrapings of tallows (query, suets), 
intestines, &c. From these two kinds of soap are obtained, 
the first of a greenish- white colour, not very firm, and 
having a disagreeable odour ; the second is similar to the 
above, but with the addition of resin and tallow, properly 
saponified and mixed with the 'animal soap.* The pro- 
cess is divided into four operations : — 

" 1. Maceration, The substances are placed in wooden 
tubs capable of holding about 300 or 400 lbs., when a ley 
composed as follows is poured over them : — ^lime, 10 parts ; 
soda ash, 12 parts ; water, 100 parts. The lime is first 
slaked and the soda ash dissolved in water, and this is 
then poured on the lime, with stirring, and the mixture 
then poured over the animal substances, the whole being 
allowed to remain in this condition for some time, but 
with occasional stirring. 

"2. Washing. When the saponification (by macera- 
tion) has been effected, the animal substances are washed 
in tubs, to remove the lime attached to them, after which 
they are exposed to the action of the air. 

" 3. Solution. After sufficient exposure to the air, the 
animal substances are placed in a pan, with a su^cient 
quantity of water, and for every pound of them add 
12 gallons of ley at 4** prepared as follows : — Soda ash, 
1 lb. ; lime, 1 lb. ; water, 6 lbs. This ley marks 15°, and 
has always succeeded ; however, weaker or stronger leys 
may be used, that is from 20'' to 30®, and give good 
results. 

" The animal matters being completely dissolved, the 
solution is to be poured off from the lime, and the solu- 
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tion again boiled, adding, during the boiling, 25 gallons 
of the second ley for every 2 lbs. of substance, and con- 
tinue to boil until, on cooling, it has the appearance of a 
firm paste. 

"4. Coction. The object of this operation is to give 
the soap a consistency which will render it saleable as a 
commercial article, for which purpose tallow and resin are 
added in proportions varying from 2 to 100 per cent, in 
the second ley above given. Thus, for treating 600 lbs. 
of the soap first obtained, take : resin, 100 lbs. ; tallow, 
50 lbs. ; liquor, No. 2, 200 lbs. These are to be boiled 
until perfectly saponified, when the former soap is to be 
added, little by little, to avoid too much swelling, and the 
boiling continued until the paste, on cooling, becomes 
hard, when it is run into frames, and may be cut in about 
two days after." 

Crevel's Frocess. — Melt in boiling water the greases, 
meats, or other parts of animals, press, and keep the resi- 
duum ; triturate and grind the residuum, macerate it in 
alkaline liquor for several days ; put the macerated sub- 
stance into a pan, and boil until perfect liquefaction takes 
place, when it must be allowed to cool. The mass is then 
to be heated again, and alkali added gradually, care being 
taken not to employ too strong a ley. When the mixture 
has acquired the proper alkaline strength the heat is 
slackened and the mass allowed to cool. From 10 to 15 
per cent, of resin should be added to the above, and when 
saponification is completed the soap is framed as usual. 

iTillacrose's Frocess. — In this process animal sub- 
stances are saponified as follows : — Take animal substances, 
200 lbs. ; caustic soda, 10 lbs. ; melted tallow, 40 lbs. 
The pan is first to be heated, and, when warm, the soda is 
to be thrown in, the small quantity of water it contains 
being sufficient to dissolve it. Now, immediately intro- 
duce the animal substances and stir well. The heat must 
be gentle at first, and the temperature gradually raised to 
167® F. During the melting the mass must be stirred 
until it thickens, then add the 40 lbs. of tallow (with a 
little water if necess^rj^), T^bicb soo^ becopaes saDonified^ 
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and the operation is complete, and the soap is framed as 
usual. 

Cutting Soap. — ^When the soap is cold enough to bo 
cut, the bolts are detached from the iron frame (Fig. 2), 
and the sides and ends are removed and placed aside. 
The sides and ends of the block of soap are first scraped all 
over with the scraper, Fig. 22 ; it is then marked 
at each comer by means of the gauging stick /T^^-^ 
(Fig. 15). A workman then takes the cutting wire ^ 
(Fig. 23), and throws the loop over the block of Fig. 22. 
soap, when the wire is taken in hand by a second 
workman (see drawing, Fig. 24), who fits the wire into 





Fig. 23. 



Fig. 24. 



the two upper notches ; the first man then pulls the wire 
by its two wooden handles steadily until the first slab^ls 
cut. This top slab is cast aside to be used up with other 
waste in future batches. When all the soap is cut, the 
slabs are removed one by one and placed on the barring 
machine (Fig. 14), to be afterwards cut into bars in the 
manner before described. 



CHAPTER XV. 
MANUFACTURE OF SOFT SOAPS. 

Preparation of the Potash Ley. — The Fatty Materials Employed. — Scotch 
Soft Soap. — London "Crown Soap." — Besin in Soft Soaps. — Con- 
tlnental Methods. 

Although the production of soft soaps is far less extensive 
than of those commonly known as hard soaps, still it is an 
important branch of the manufacture, since these soaps 
are employed in many useful arts, as for example in the 
dressing of woollen textile fabrics. 

The alkali employed in the manufacture of soft soaps is 
potash, and it is a characteristic of all soaps made with 
this alkali that, instead of assuming a hard, solid con- 
sistence, as is the case with soaps made from soda, they 
are always soft, tenacious, and more or less transparent. 
Moreover, potash soaps always contain a large percentage 
of water, more in a state of mechanical mixture than in 
chemical combination ; and while 3 parts of fatty matter 
will generally yield about 5 parts of soda soap, the same 
proportion of fatty matter, treated with caustic potash ley, 
will yield from 6 to 7 parts of potash soap. 

Potash leys cannot be separated from the soap, as in 
the ordinary method of purifying soda soaps ; therefore the 
leys employed wholly enter into the composition of the 
soap. Much care is therefore necessary to avoid introduc- 
ing too great an excess of the alkali. 

Preparation of the Fotash Ley. — ^The pearlash of com- 
merce, or American potash (caustic potash), are ordinarily 
used for this purpose, and the former is converted into 
caustic potash, by means of fresh lime, in the same way as 
in preparing soda leys. It is usually the practice to pre- 



MANUFACTURE OF SOFT SOAPS, f29 

pare leys of two or three different degrees of strength, 
the weaker of which is employed in the first operation of 
pasting^ or preliminary stage of saponification. 

On the Continent potash leys are prepared as follows :— 
If the potash is in the form of hard lumps, these are first 
crushed on a hard stone by means of an iron " punner/* 
and if 300 or 400 gallons of ley are required, from 450 to 
600 gallons of water are put into an iron-pan, and brought 
to a boil. The potash is then added, a little at a time, 
until the whole quantity is dissolved ; but care is taken 
that each portion is dissolved before adding the next, and 
so on, and the solution of the alkali is accelerated by con- 
tinual stirring. The boiling is kept up until the solution, 
while boaing, marks from 20° to 22° B. 

To causticise the above solution of carbonate of potash, 
from 60 to 70 per cent, of fresh lime must be taken, the 
weight of lime being determined by that of the potash 
used. The lime must first be slaked with water, as usual, 
and the hydrate of lime thus formed is to be gradually 
added to the hot solution of potash ; it is, however, con- 
sidered preferable to make the lime into milk of limey by 
mixing it with a moderate quantity of water. While the 
lime is being introduced, the mixture is to be kept well 
stirred, and the boiling should be continued for several 
hours, when the fire is withdrawn and the mixture 
allowed to rest, so that the carbonate of lime may 
gradually subside. This ley, which is called \hejirsty or 
strong ley, should stand at from 20° to 26° B. The clear 
ley is next run off into an iron tank or cistern, which 
must be kept closed to prevent the absorption of carbonic 
acid from the air. When all the clear ley is drawn off, 
an equal quantity of water is poured on to the lime, and the 
pan well stirred for a short time, after which it is allowed 
to rest until the lime has again deposited, when the clear 
ley, called the second ley (marking from 12° to 16° B.) is 
to be drawn off into a separate tank. A third dose of water 
is then poured in, and the pan again stirred as before, and 
after about twelve hours* repose, a third ley is obtained at 
about 6° to 8° B, Further washings of the lime may then 
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be given, until the lime is perfectly freed from the alkali, 
and these latter washings may be used in lieu of water in 
subsequent operations, or instead of using pure water in 
dissolving fresh quantities of potash when preparing other 
batches of ley. 

Some manufacturers employ variable proportions of soda 
with their potash leys, by which the soft soaps made with 
them acquire a firmer consistence than when caustic potash 
alone is used, besides which an advantage is gained by 
using a proportion of the cheaper alkali. When this is 
the case the soda may be dissolved with the potash in the 
first instance, the proportion of soda to that of potash 
being from 12 to 20 p^r cent. ; but when a larger pro- 
portion than 15 per cent, of soda is used, the resulting 
soap will not be so transparent as ordinary soft soaps. 

The Fatty Materials employed, — These are the 
animal and vegetable oils. Of the animal oils, those 
of the whale, seal, and cod are chiefly used ; the vege- 
table oils are olive, hempseed, linseed, rapeseed, coleseed, 
colza, poppy, &c. Sometimes oleic acid, palm-oil, and 
small quantities of tallow are also employed in the manu- 
facture, but the latter is only used to give the soap a 
granular or fig-like appearance. 

In making Soft Soap, the selected oils are first put into 
the pan, and moderate heat applied until the oils have be- 
come thoroughly liquefied, when the third ley^ marking 
from ff* to 8"^ B., is run in gradually, with continual stir- 
ring, until a perfect combination of the alkali and fatty 
matters is effected, which is determined by the mass 
assuming a perfectly homogeneous condition, there being 
no uncombined oil on the surface or ley at the bottom of 
the pan. The mixture is then gently brought to a boil, 
and this is kept up, with stirring, for several hours. As 
soon as the paste assumes a moderate degree of consistency, 
additions of the second lejr, at about 12° to 15° B., are to 
be made gradually, that is a few gallons at a time every 
quarter of an hour or so, continuing to do this with con- 
stant boiling for a few hours, during which time the a-dded 
alkaU will become gradually absorbed. 
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During the boiling a considerable amount of fob or 
foam is formed, but this eventually subsides when the 
operation is getting near completion, and the mass be- 
comes limpid and transparent. The soap is now to be 
treated with the first or strong ley, at 22^ to 25^ B., 
added, as before, in small quantities at a time at short in- 
tervals. By continued boiling, and consequent evapora- 
tion of the water from the leys, the soap acquires a greater 
degree of stifihess, and samples should be taken occasion- 
ally and examined by pressing between the finger and 
thumb, in the usual way adopted by soap-boilers ; and 
when the proper consistence is nearly arrived at,, small 
samples should be set aside to cool, in order that their 
actual condition may be ascertained. If the soap, when 
tried between the fingers, is stringy, the boiling must 
be continued, and if it does not possess a sufficiently 
alkaline taste, an addition of strong ley must be made, 
and the boiling kept up until the proper consistence is 
reached. 

Some manufacturers introduce a portion only of the oils 
into the pan in the first instance, and when this quantity 
has attained a temperature about equal to that of boiling 
water, the weak ley is added gradually, after which fresh 
oil is introduced, then more weak ley, and so on, until the 
entire charge of fatty matter is introduced into the pan, and 
the boiling is gently kept up until the mass has acquired 
the proper pasty consistence of the first operation. The 
additions of stronger leys are then made, as before de- 
scribed, the soap being finished by adding the necejssary 
quantity of the strongest ley. 

Boiling. — In boiling soft soaps, great care is taken that 
the ebullition is very gentle at first, owing to the powerful 
action exerted by the chemical union of the alkali and 
fatty matter, during which a considerable frothing occurs. 
If this caution were not observed, the mass would speedily 
boil over. When examining samples of the soap, if sa- 
ponification is complete a narrow opaque fringe appears 
round the outer edge of the sample, when the soap is said 
to be to strength \ wbeo this appearance 19 not preseut it 
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IS said to want strength) or if the opaque fringe first 
appears and then vanishes, it is said to hsLveJalse strength, 
and indicates that the saponification is incomplete. 

Scotch Soft Soap. — A considerable quantity of soft soap 
is made in Scotland, and, according to Ure,* the following 
process is that generally adopted : — " 273 gallons of whale 
or cod oil, and 4 cwt. of tallow, are put into the soap-pan, 
with 250 gallons of ley from American potash, of such 
alkaline strength that one gallon contains 6,600 grains of 
real potash. Heat being applied to the bottom pan, the 
mixture froths up very much as it approaches the boiling 
temperature, but is prevented from boiling over by being 
beaten down on the surface, within the iron curb or crib 
which surmounts the caldron. Should it soon subside 
into a doughy-looking paste, we may infer that the ley 
has been too strong. Its proper consistence is that of a 
thin glue. We should now introduce about 42 gallons of 
a stronger ley, equivalent to 8,700 grains of potash per 
gallon, and after a short interval an additional 42 gallons ; 
and thus successively, till nearly 600 such gallons have 
been added in the whole. After suitable boiling, to 
saponify the fats, the proper quality of soap will be 
obtained, amounting in quantity to 100 firkins of 64 lbs. 
each from the above quantity of materials. It is generally 
supposed, and I believe it to be true, from my own 
numerous experiments upon the subject, that it is a more 
difficult and delicate operation to make a fine soft soap of 
glassy transparency, interspersed with the figged granu- 
lations of stearate of potash, than to make a hard soap of 
any kind." 

There can be no doubt whatever that considerable 
judgment and caution must be exercised in the boiling of 
soft soaps, and in determining the exact time when the 
fire should be drawn or the steam turned off, as the case 
may be ; and when this period has arrived, it is important 
that the further evaporation of water from the ley should 
be checked not only by turning off the steam, but, if con- 
venient, by introducing into the soap-copper a sufficient 
• " Pictionary of Art3, Manijfaotixrea, and Mjnea,*' 
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quantity of cold soap to reduce the temperature of the 
mass. 

London " Crown Soap " of the best quality is made from 
talloWy lard, and olive-oil, and the caustic potash leys are 
generally employed in two diflferent degrees of strength, 
the weakest from 8°, and the strongest from 25° to 30° B. 
The proportions of materials employed for 18 barrels of 
soap are : tallow and lard 52 lbs. each, and olive-oil 70 
gallons. About 400 gallons of ley being prepared, a third 
of this quantity is first put into the pan, when the tallow 
and lard are added and the steam turned on ; when the 
fats are melted the olive-oil is run in, and the boiling con- 
tinued gently, after which the mass is allowed to rest for 
about two hours, when the steam is again turned on, and 
about 20 gallons more ley added, and the mass again 
brought to a boil. Additional quantities of ley are added 
from time to time until the frothing, at first excessive, 
begins to moderate, and eventually subsides, and the boil- 
ing is continued until samples taken from the pan exhibit 
the proper consistence. If the sample tried by the trowel 
is stringy, more ley must be added; but if it appears 
whitish and clotted, this shows an excess of ley, when a 
moderate quantity of oil must be added. Towards the 
end of the operation brisk boiling should be given, and 
finally moderated ; and repeated samples should be taken 
until the soap is found to be perfected. 

A second quality of Crown Soap is made from tallow 
286 lbs., sperm-oil 80 gallons, and caustic potash ley 135 
gallons. 94 gallons of the ley and the tallow are first put 
into the pan, and the steam turned on; and when the 
tallow is melted the oil is to be introduced, after which 
the steam is to be turned off and the contents of the pan 
allowed to rest for about two hours. At the end of this 
time the steam is again turned on, and 19 gallons of ley 
added, and the whole brought to a boil, the heat being 
continued until the soap appears to be about half made. 
9 gallons of ley are then added, with renewed boiling, 
and finally the remaining 9 gallons of ley are introduced, 
and the ooiling continued until the soap is complete. 
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Besin in Soft Soaps. — In making soft soaps resin is 
sometimes introduced to the extent of 5 or 10 per cent, of 
the weight of the fatty materials used. The resin is 
generally introduced into the pan in the form of a fine 
powder, in the earliest part of the operation, whereby it 
saponifies with the other ingredients or fatty matters. 

Continental Methods. — The method adopted for intro- 
ducing resin into this soap at Liege is, according to 
Dussauce, as follows : — " When the soap is nearly done, 
the quantity of resin required to be added is deposited in 
a large sheet-iron caldron, pierced with holes like a 
skimmer. This caldron is then immersed to three- 
quarters of its height in the boiling soap. In contact 
with the excess of ley contained in the soap the resin 
saponifies, and the resinous soap passes through the holes 
of the caldron and combines intimately with the mass of 
the soap in the kettle. This arrangement deserves to at- 
tract the attention of manufacturers. When the saponi- 
fication is finished, and when, by a well-managed evapora- 
tion, the soap is well boiled, its natural colour is a 
brownish-yellow. If this colour is required the heat is 
stopped off, and, after resting a few nours, the soap is 
drawn off into barrels open at one end. If, on the con- 
trary, the soap is to be green, this shade is given to it by 
adding a small quantity of indigo. To prepare this 
colour, macerate for a few hours indigo of good quality in 
boiling ley. After separating the ley, rub it in a mortar, 
and pass it through a fine sieve. To colour the soap, add 
a certain quantity of the paste to the soap, and incorporate 
by good stirring.'* 

In Belgium and Holland soft soaps are made firom 
vegetable oils, with, sometimes, the addition of oleic acid, 
tallow, or other animal fats. The following formula is 
given for a soft soap of good quality : — ^Linseed-oil, 
600 lbs. ; coleseed-oil, 800 lbs. ; oleic acid, 200 lbs. 
These materials are first put into the pan and heated 
gently, and, when in a liquid state, 75 gallons of caustic 
potash ley at 6° to 8° B. are added gradually, with con- 
tinual stirring. The pan is then brought to a boil, and 



MANUFACTURE OF SOFT SOAPS. 135 

this is kept up for several hours. _ A stronger ley, mark- 
ing from 12° to 15° B., is then introduced a little at a 
time, care being taken to avoid the boiling over of the 
pan when the chemical action is at its most vigorous point. 
As soon as the usual frothing subsides, the soap will 
become clear and of a glutinous consistence, when doses 
of from 10 to 12 gallons of ley, marking 22° to 26° B., 
must be added at moderate intervals, the boiling being 
continued until the saponification is complete. The boil- 
ing is then to be kept up until, by the usual sample tests, 
the soap is known to be finished. 

Ordinary English and Scotch soft soaps, being made 
chiefly from fish oils, are of a brown colour, while the 
Continental soaps, which are mostly made from vegetable 
oils, are frequently of a green colour. Savon vert is the 
title given to these soaps, whether the green colour is 
derived from materials used in the manufacture, or from 
the artificial admixture of indigo, as before described. 



CHAPTER XVI. 
MANUFACTURE OF SOFT SOAPS— {continued). 

Belgian Soap. — Eussian Soft Soap. — Gentele's Process. — Jacobson's Pro- 
cess.— Soap for Silks and Printed Goods.— Fulling Soap. — M. Loch'i 
Soft Soap. 

Belgian Soap. — In Belgium, a half-hard soap is largely 
produced for the use of cloth manufacturers, and is 
employed in scouring woollen textile fabrics. This soap 
contains an excess of alkali (potash), an essential feature in 
soaps employed for this purpose. The caustic ley is used at 
three diflerent degrees of strength, namely, 18% 20°, and 
30° Baume, and these represent the/r5^, second, and third 
leys used in the preparation of this soap. The fatty 
materials are divided into three groups, as follows : — 

No. I. No. II. No. in. 

Tallow,. .. 380 lbs. Tallow.. .. 226 lbs. Tallow .. .. 160 lbs. 
Colza-oil .. 70 „ Tallow-oil .. 226 „ Bleached palm- 
oil .. .. 300 „ 
Cocoa-nut oil 160 „ Cocoa-nut oil 160 „ Cocoa-nut oil.. 160 ,, 

600 „ 600 „ 600 „ 

The quantity of ley requisite for 600 lbs. of fatty 
materials, according to either formula, will be from 750 to 
775 lbs. One third of this quantity must mark 18°, 
another third 24°, and the remainder 80° B. The two first- 
named fatty matters are put into the pan with the weakest 
lej', and these are boiled together, after which the second 
strength of ley is added gradually, followed by the 
strongest ley. The entire quantity of ley should be intro- 
duced within two hours, and the boiling is kept up until 
the paste separates from the ley when tried by the shovel 
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in the usual way. The soap is then allowed to repose, 
when the deposited ley is to be withdrawn, and the cocoa- 
nut oil in a melted state is then introduced, and a sufficient 
quantity of ley added to render the soap caustic. Boiling 
must be continued until the soap is sufficiently firm, and 
when this condition is reached the fire is withdrawn and 
the soap allowed to cool down, after which it is to be trans- 
ferred to shallow frames. By the separation of the ley 
which takes place in the above process, the saline 
impurities contained in the potash are removed. About 
12 cwt. of soap should result from the proportions given. 

Bnssian Soft Soap. — ^In Brussia a soft soap is made 
from a ley composed of three parts Russian or American 
potash, and one part pearlash (a carbonate of potash), the 
solution or ley being brought to 10° B. One half of the 
ley is added to the oils or fatty matters in the pan, and 
while these are undergoing the process of boiling the 
remainder of the ley is allowed to now slowly into the pan 
from a cistern situated above that vessel. After the 
necessary boiling, and when the soap has acquired the 
proper consistence, the fire is withdrawn and the soap left 
in the pan to cool. 

Gentele's Process.— A process was suggested by M. 
Gentele for making soft soap with one-fifth part of soda 
mixed with the potash ley. By preference, crystals of 
soda are used j and it is important that the leys should be 
free from chloride of sodium or other saline impurities. 
The fatty materials recommended for this process are: 
red oil, 100 lbs. ; tallow, 40 lbs. ; hempsced-oil, 3,750 lbs. 

Jacobson's Process. — The inventor prepares a very use- 
ful household soap by mixing oleic acid with soda or potash 
ley in the following proportions:—- 

Distilled oleine 2 gallons. 

Ley , 1 gallon. 

Hot water ^ 5 gallons. 

While pouring the hot water into the pan (in which the 
oleine is first placed) constant stirring is kept up, and the 
ley then added gradually with continued agitation, until 
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the mass has assumed the appearance of a thick yellowish 
paste without granules. After twenty-four hours' rest, the 
soap is perfectly white and ready tor use. The advan- 
tages claimed for this process are the rapidity and ease 
with which the soap is made and its extreme simplicity. 
The inventor says that adulteration is impossible, since 
other substances, if introduced, would interfere with the 
process of saponification. The economy of the process is 
also stated to be an important feature in this method of 
preparing a soft soap. 

Soap for Silks and Printed Ck>od8. — The latiB Professor 
Crace-Calvert, of Manchester, to whose indefatigable 
exertions in industrial chemistry manufacturers were 
indebted for much valuable information, suggested the 
following formulaD for soaps to produce the highest 
brightening effect upon the various shades of colour : — 

For Madder Purples, 

Fatty mattei 60*4 

Soda 6-6 

Water 840 

100-0 
For Madder Pinks, 

Fattymatter 59-23 

Soda 6-77 

Water 34-00 

100-00 

For bleaching raw silk, white olive-oil soap is used on 
the Continent. 

Oleic acid, saponified by potash ley, is a very suitable 
fatty material for making soft soap. The first potash ley 
should have a strength equal to about 20° B., and the soap 
may be finished with a stronger ley — from 25° to 28°. 

Fulling Soap. — ^The soap used by cloth manufacturers 
for fulling or cleansing woollen cloth requires to be rather 
more alkaline than ordinary household soaps, but at the 
same time it must not contain such an excess of alkali as 
to affect injuriously the more delicate colours of the dyed 
wool. Some manufacturers employ a mixture of oleic acid 
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(brown oil) soap, and mottled soap, in the proportion of 
nine parts of the former to six parts of the latter. 

M. Loch's Soffc Soap.-^In addition to the usual fatty 
matters the inventor introduces borax, binoxalate of 
potash (salt of sorrel), soapwort, pipeclay, sal ammoniac, and 
turpentine, whereby he professes to produce a cheap and 
economical soap, " particularly applicable for manufac- 
turers of woollen goods, cotton- mills, bleaching and 
scouring works, &c." To make 220 lbs. of the soap, 9 lbs. 
of soapwort {Saponaria officirudis) are boiled in 22 gallons 
of water, which is then passed through a sieve. In 
13 gallons of this decoction, while hot, are dissolved 
62 lbs. of slaked lime, and in the remaining 9 gallons, 
also while hot, are dissolved 9 lbs. of borax, 26 lbs. of 
potash, and 2*2 lbs. of binoxalate of potash. This solution 
is then poured slowly into the first-named decoction, and 
the mixture is boiled until the ley is found to be suffi- 
ciently caustic. The whole is again passed through a 
sieve, and then boiled gently with 66 lbs. of fixed oils until 
thick bubbles rise, and the soap assumes the required fioc- 
culent condition ; 13 lbs. of resin and 13 lbs. of Iceland 
moss (previously boiled down and passed through a sieve). 
This mixture is then allowed to boil slowly until thick 
bubbles rise and all the ingredients have thoroughly com- 
bined. It is then allowed to cool, and finally, at the time 
of packing for transport, 6*6 lbs. of sal ammoniac and 
2*2 lbs. of pure turpentine are mixed up with 220 lbs. of 
the soap. The packing for transport is by preference 
effected in well-closed wooden cases, which are coated 
well inside and outside with silicate of soda, and a sheet 
of vegetable parchment should be placed over the soap 
before putting on the lid. 

The use of sal ammoniac and of binoxalate of potash in 
this process is not easilv intelligible. Again, Panama 
bark {Quillaza saponaria) is far preferable to soapwort, 
but it is generally used, not in combination with soap, but 
as a separate agent. It is largely used in getting up the 
finest quality of white worsted goods. 



CHAPTER XVII. 
MANUFACTURE OF TOILET OR FANCY SOAPS. 

Apparatus for Re-melting the Soap. — Machine for Slicing the Soap. — 
He-melting the Soap. — Mixing Colouring Matters and Perfumes. — 
.Cutting the Soap. — Stamping the Soap. 

Although the manufacture of toilet soaps occasionally 
forms part of the soap-makers' business, it is more gene- 
rally carried on as a separate trade, or is attached to the 
business of the perfumer. In either of the latter cases, 
the soap from which the toilet soaps are produced is 
generally furnished by the larger soap-makers, and is 
re-melted, perfumed, and tinted by the fancy soap-maker. 

Before explaining the system ox manufacture, it will be 
necessary to direct attention to the apparatus employed 
and the methods of applying them, and in doing so, we 
may as well show how the manufacture can be conducted 
upon a moderate scale. 

Apparatus for Be-melting the Soap. — The pans for 
this purpose may be made from wrought copper, fitted 
into an iron steam-tight jacket, the size being regulated 
according to the probable requirements of the manufac- 
turer. These pans should be capable of containing from 
2^ cwt. to half a ton of melted soap. A simple form of 
apparatus, which the author has employed for this and 
other purposes, is shown in the woodcut (Fig. 25). It has 
the advantage of being cheap in construction and econo- 
mical in use. 

Several sound casks (rum puncheons answer admirably), 
having their heads removed, are to be well coopered, so 
as to be water-tight. Into each of these a galvanized- 
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iron copper or pan, a, is placed, and is supported by its 
flange upon the upper edge of the cask ; but, in order to 
prevent the escape of steam, by which these pans are to be 
heated, the flange is to be well luted with cement. This 
ma}"^ readily be done by first spreading with a trowel a 
stiff paste of Portland cement inside the rim of the tub, 
and flush with its extreme edge. When this has set 
quite hard, a somewhat thinner paste of cement is spread 
upon the former layer, and the pan then carefully lowered 
into its place, when it will become imbedded in the 
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Fig. 25. 

cement, which should then be trimmed neatly with the 
trowel. In a day or two the luting will be sufficiently 
Lard to enable the vessels to be used* A wooden cover 13 
provided for each pan. 

* The horizontal iron pipe, B, conducts the steam to the 
vertical pipes ccc, each of which is furnished with a 
shut-off cock, D D D, and the ends of these pipes are bent 
so as to allow them to enter the casks through holes 
drilled about half-way down, and which are carefully 
secured in their position by calking with tow, or by any 
pther couveni^ut mean^, To allow the escape of coq- 
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densed steam, and as a vent for exhausted steam, a half- 
inch hole is drilled at the bottom of each cask, immediately 
above the iron hoop; and these must always be kept 
perfectly free, otherwise the pans would be liable to 
become lifted by the pressure of the steam. When 
required for use, the taps are first opened full, in order to 
allow any water which may have remained in the pipes to 
flow into the tubs, and from thence to escape through the 
perforations at the bottom. The taps should then be 
naif turned, and the steam moderately turned on at first, 
to allow the condensed water to escape freely. After a 
while the taps may be turned nearly full on, when the 
steam will issue from the water-holes at the lower part of 
the casks. The pans, a, will hold about 2 cwt. of soap 
each. 

A convenient form of steam-jacket pan is given in 
Fig. 26. The dotted lines at a show the position of the 





Fig. 26. 



Fig. 27. 



pan in the jacket b. The supply-pipe, c, is furnished 
witL a stop-cock, d is an exit-pipe for the escape of 
condensed water and waste steam. For small experi- 
mental operations the copper jacket-pan represented in 
Fig. 27 is a very convenient vessel. 

Machine for Slicing the Boap. — Previous to re- 
inelting tjje goap, wbicb is in the form of bars about 
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14 inches long by 2J inches square, it is necessary to cut 
the soap into thin slices, by which the operation of melt- 
ing is considerably hastened. There are many forms of 
apparatus for this purpose, one of the simplest being 
represented in Fig. 28. This consists of a wooden bench 
supported by strong framework, and furnished with a 
blade of steel fixed angularly in a slit cut diagonally out 
of the flat surface of the bench. The blade is adjusted so 
as to project a little distance above the board, and the 
arrangement is like that of an inverted carpenter's plane. 
Beneath the cutter or planing-machine is a broad and 
deep drawer for receiving the shavings of soap. When 




Pig. 28. 

in use, a bar of soap is pushed lengthwise towards the 
blade and beyond it, when a thin slice is cut off and 
falls through the slit into the drawer beneath. By this 
simple contrivance, and by a quick workman, soap bars 
may be cut into thin shavings with sufficient rapidity to 
feed several such melting-pans as those described. 

For more extensive operations, the machine shown 
in Fig. 29 is much used. This consists of a cutter, a, 
attached to the centre of which is an iron shaft, at one 
end of which is a handle, c, to set the machine in motion. 
The machine is fixed on a wooden frame, dd. At e is an 
inclined plaii§ qf^wood, upon which th^ spap,^ is placed to 
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Fig. 29. 



be cut Into shavings. A wooden box, g^ receives the 
shavings as they fall from the machine. The bar or 

slab of soap, being placed on 
the inclined plane, e, is allowed 
to touch the cutter ; the handle 
being now turned, the first blade 
removes a shaving, and is im- 
mediately followed by the second 
blade, and so on until the entire 
bar is cut, when it is replaced 
by another, and so quick is the 
operation, that in an hour two 
cwt. pf soap may be reduced to 
shavings by this useful machine. 
Be-melting the Soap.— The soap to be re-melted for 
conversion into toilet soap should be pure " unliquored " 
soap, and of recent manufacture, otherwise those surfaces 
which may have become hardened by long keeping will 
be troublesome to liquefy. The bars of soap are first 
reduced to thin slices by the planing-machine (Fig. 28), 
and a few of these are first placed round the interior of 
the pan and in contact with it, when the steam is to be 
turned on, and, after a short time, the soap will begin 
to melt where it is in contact with the pan. To prevent 
the soap from becoming dry on theimmelted surfaces, it is 
a good plan to sprinkle it with water. After putting in 
the first few slices of soap, the wooden covers should be 
placed over the pans, and these should not be raised until 
sufficient time has been allowed for the pans to become 
well heated. If now, on raising the lid, the soap appears 
to have fairly commenced to melt, a few more slices of 
soap may be introduced, and the pan again covered. After 
a short time fresh quantities of soap may be put into the 
pan gradually, and care must be taken to avoid adding 
an excess of the cold soap, otherwise it will, by chilling 
the melted soap, form a conglomerate mass which will not 
readily liquefy. If these precautions are observed there 
will be no difficulty in the re-melting. As fast as the soap 
melts it will sink to the bottom of the pan ; and, in ord^ir 
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to assist the mingling of the melting soap with that which 
is already liquefied, gentle stirring may be applied, and 
fresh batches of sliced soap added gradually, until the 
pan is sufficiently full. The heat must be kept up, with 
occasional stirring with a small wooden crutch, until the 
mass is perfectly homogeneous and free from unmelted 
lumps. 

Since toilet soaps are required to be somewhat firmer 
and harder than ordinary household soaps, a certain 
amount of evaporation of their combined water must be 
allowed to take place during the re-melting; but this must 
not be carried too far, otherwise the soap will be liable to 
crack during the subsequent pressing or stamping opera- 
tions. Again, it will be necessary to evaporate a portion 
of the combined water to allow for the addition of the 
essential oils or perfumes which are to be blended with it. 

When dry colouring matters, as vermilion, yellow- 
ochre, red-lead, and various metallic oxides have to be 
mixed with the melted soap, care must be taken not to 
allow the paste to become too stifi*, otherwise, when these 
are incorporated with the mass, it may become unmanage- 
able. 

Mudng Colouring Matters and Ferfiunes. — The pro- 
portions of colouring matter and essential oils to be added 
to the melted soap being weighed and measured, may be 
worked up together with a 

spatula, and the mixture ^^-^^a::^^^ 

then poured into the soap 
and thoroughly incorpo- 
rated by continual crutch- ^^^^^^m ^^ ^^ 
ing or stirring. Or the 

colouring matter may be added, a little at a time, to a 
portion of the melted soap dipped out of the bulk by a 
small ladle (Fig. 30), and when this is well mixed it should 
be poured into the pan and stirred in, the remainder of 
the colour being introdaced in the same way. By this 
method the colouring matters and essential oils may be 
very perfectly and uniformly blended with the soap paste. 
When perfumes are used without colouring matters, they 

L 
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should be slowly poured into the pan, with stirring, until 
the requisite proportion has been added. The soap being 
perfumed and coloured, small samples should be taken to 
determine if it be of the proper consistence to set hard 
and firm without being brittle. It is now ready for the 
frames, which, for scented soaps, are much smaller than 
those employed for household soaps. 

The condition of the soap when ready for the frames is 
that of a thick pasty mass, and must be transferred to the 
frames by means of the short-handled ladle (Fig. 30), or 
swimmer (Fig. 12) ; and when the frame is full the soap 
should be pressed or patted down, so as to prevent any 
hollows or cavities being formed through the irregular 
distribution of the soap in the frame. The soap should 
also be well covered with cloths, so that the cooling may 
be very gradual. 

Cutting the Soap. — When the soap is sufficiently cold 
it is cut into slabs and bars proportionate to the size re- 
quired for the tablets, which generally run eight, six, four, 
or two to the pound. The bars are next divided into cakes 
or blocks, the width of which is regulated according to 
the size and weight of the tablets. 

Stamping the Soap.— As the tablets of toilet soaps are 
generally of an oblong form, with rounded comers, the 
cakes which have been cut from the bars require to be 
trimmed before they undergo the process of stamping. 
This is generally done as follows : A workman, taking a 
cake in his hand, passes each sharp edge of the cake over 
the blade of a planing- machine, such as is shown in Fig. 28, 
the blade of the machine being so adjusted as to remove 
only a small portion from the edges. The comers are next 
trimmed with a knife, and each cake is weighed from time 
to time during the trimming, until it approaches the 
required weight for the tablet. 

The cakes thus prepared are next put aside to dry, or 
are placed in a drying-room, so that the surface may be 
free from stickiness before they are stamped. The cakes, 
after being trimmed and dried as described, are first 
moulded in a lever press (Fig. 31), which gives them the 
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deaired form. A A is a strong woodea table, to wliich the 
press ia fii'mly attached by bolts and aorewa ; B is a cast- 
iron pillar, to which the lever c 
and the piston n (to which the 
upper half of the mould is con- 
nected) are attached; e ia the 
lower half of the mould. In 
applying this press the work- 
man plAcea the cake of soap 
upon the lower half-mould, and 
then bringa the lever down 
with considerable force, and 
then jerks it upwards, so as to 
separate the two halves of the 
mould. If necessary, he giyea 
the cake several blows, after which he removea it and 
replaces it by another cake. 

The cakes thus stamped are again set aside until their 
surface is perfectly dry, after which they are slightly 
scraped all over, and a little alcohol is aometimes rubbed 
over them to impart brilliancy to their surface. 





The cakes are finally stamped in a second press, which 
may be of the form given in Fig. 32, which is called a "fly" 
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or screw press. This useful press is^ like the former, sup- 
ported upon a strong wooden table, which latter must be 
secured to the floor by bolts or screws, a a represents 
the frame of the press ; b the screw, furnished at its lower 
end with a socket, into which the upper half-mould is 
secured by a screw ; c is the lower half-mould, and which 
is connected to the movable rod d. The fly, ^ ^, is sur- 
mounted by two heavy balls, y^! The upright wrought- 
iron rods, gg^ are adapted by screws to the horizontal bar 
below, hh These rods pass beneath the cast-iron or brass 
matrix, i i, and raise the movable rod d after each stroke 
of the press, by which means the stamped tablet is set 
free, and, being removed, is replaced by another. In the 
upper half-mould is flxed, by means of a screw, the en- 
graved stamp which is to impress the soap. After etampicg 
the tablets they are carefully trimmed at the edges, and 
are tben ready for wrapping up. 



CHAPTER XVIIL 

MANUFACTURE OF TOILET SOAPS— {continued.) 

Rose Soap. — Orange-flower Soap. — Cinnamon Soap. — Musk Soap. 
— Bitter Almond Soap. — "Windsor . Soap. — Brown. Windsor Soap. 
— Violet Windsor Soap. — Savon au Bouquet. — Savon k la Cannelle. 
— Almond-oil Soap. — ^Marshmallow Soap. — Yanilla Soap. — Benzoin 
Soa^. 

Sose Soap, or Savon k la Bose, may be made from 
either of the following formulae, the soap being previously 
well melted, as before described :— 

T. 

White curd soap, made from best tallow • • . • • 60 lbs. 

Olive-oil soap 40 „ 

Vermilion in fine powder 3 ozs. 

The vermilion is to be first well mixed with the soap, 

freat care being taken to ensure perfect incorporation, 
he steam is then to be turned off, and when the soap has 
cooled a little the following perfumes are to be added in 
about the proportions given :— 

Essential oil of rose 6 ozs. 

„ oils of cinnamon and cloves, of each 2 „ 

„ oU of bergamot 5 „ 

Soap prepared from the above formula has a delicate 
rose colour, is very fragrant and emollient, and is indeed 
one of the finest of toilet soaps. 

n. 

White curd soap ; 100 lbs. 

Vermilion. 10 ozs. 

OU of rose • 15 „ 

„ bergamot .••• 5 ,, 

„ neroli 2},, 

Oils of cloves and cinnamon, of each 6 „ 
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Orange-ilower Boap. 

White curd soap 60 Iba. 

Falm-oil soap 40 ,, 

Colour with 

Yellow-green pisment • • • 16 ozs. 

Minium (red-lead) 2 J ,, 

Perfume with 

Oil of Portugal 15 ozs. 

„ ambergris 15 „ 

Cinnamon Soap. 

White curd soap 60 lbs. 

Palm-oil soap 40 



yy 



Colour with 2 lbs. of yellow ochre and perfume with 



Oil of cimiamon 14 ozs. 

n sassafras 2^ „ 

,, bergamot '^n' 

Unsk Soap. 

White curd soap 60 lbs. 

Palm-oil soap 40 ,, 

Colour with 

Brown ochre, or Spanish brown 8 ozs. 

Perfume with 

Oils of musk and bergamot, of each 7 ozs. 

Powder of doves, pale roses, and gilliflower, of each 9 ,, 

Bitter Almond Soap, or Savon d'Amandes Am^res. 

White curd soap 100 lbs. 

Oil of bitter almonds • 20 ozs. 

Windsor Soap. — ^This famous toilet soap, as prepared 
in London, is generally made from tallow nine parts and 
olive-oil one part, and is perfumed (for every 1,000 lbs. 
of the paste) with 

Oil of caraway • • • t • » 6 lbs. 

Oils of lavenaer and rosemary, of each 1} lb. 

Or, for each 100 lbs. of soap, 

Oil of caraway • • 5 ozs. 

„ bergamot 10 „ 

„ cloyes • 2i „ 

„ thyme • #•••••• ^ i> 
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Or, for the same quantity, of soap, 

Oil of caraway • • • 10 ozs. 

„ bergamot 6 ,, 

Oils of lavender and rosemary, of each 2} ,, 

Brown Windsor Soap is prepared as above, and coloured 
either with burnt sugar (caramel) or umber. 

In making this soap some perfumers have adopted a 
system of making what is called an instantaneotis soap. 
This consists in saponifying the fatty matter, which is 
generally a mixture of hog's lard and tallow, with strong 
ley. Twenty parts of the fatty matters are taken, to which 
is added ten parts by weight of caustic soda ley at 36° B., 
and these being put into a small jacket-pan, steam heat is 
applied until the mass assumes a fluid condition, when five 
parts more ley are introduced, with constant stirring for 
an hour or so. At the end of this time an additional five 
parts of ley are given, and the agitation continued, the 
heat of the mass not being allowed to exceed 150° F. 
When the ley has deposited, and the paste become perfectly 
homogeneous and of the proper consistence, it is trans- 
ferred to another pan, and the perfumes are then added, 
after which the soap is ladled into the frame. In about 
twenty-four hours or less the soap will be cool enough to 
cut. It must not be allowed to remain until quite cold, or 
it will become too hard for cutting. These instantaneous 
soaps are best made direct from the fatty acids, with car- 
bonate of soda, as recommended by Mr. Morfit. 

Windsor Soap is also made from lard in the same way 
as olive-oil soap, and the perfumes — oils of caraway, 
lavender, and rosemary — are added so soon as the soap has 
acquired the proper degree of firmness. 

Violet Windsor Soap is made from lard, 50 parts ; 
palm-oil, 33 parts ; and spermaceti, 17 parts ; and the per- 
fume employed is essence of Portugal, to which a little 
oil of cloves is added. The well-known violet odour of the 
palm-oil, modified by the perfumes, gives an agreeable 
fragrance to the soap. 

Powdered cassia is a useful substance for giving an 
agreeable brown colour to toilet soap, but it must be added 
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a little at a time, and well crutched or stirred into the 
melted soap. 

Sayon au Bouquet. — This soap is prepared from the 
following : — 

White curd soap 60 lbs. 

Olive-oil soap 40 „ 

Perfume with 

Oil of bergamot 13 ozs. 

,, neroli IJoz. 

Oils of clove, sassafras, and thyme, of each l| „ 

Colour with 

Brown ochre , 22 lbs. 

SaTon k la Cannelle. (Cinnamon Soap.) 

White curd soap • 60 lbs. 

Palm-oil soap 4 „ 

Colour the paste with 

Yellow ochre • 2 lbs. 

And perfume with 

Oil of cinnamon , , , , 14 ozs. 

„ sassafras and bergamot, of each 25 ,, 

Almond-oil Soap is, according to Dussauce, prepared 
in France as follows^ and since it is sold at a high price^ 
the materials must be of the best and purest quality. 
" The oil of sweet almonds must be perfectly fresh, and 
the carbonate of soda chemically pure. The soda is dis- 
solved in water, adding to it one-third of its weight of 
slacked lime; stir from time to time, and after several 
hours, filter ; concentrate the ley by evaporation until it 
marks 36° B. ; then take 12 parts for 25 parts of oil, 
introduce the ley into ajar, and gradually incorporate the 
oil, being careful to stir the mixture until it has the ap- 
pearance of a soft grease. In two or three days its 
consistency is such as that it can be run into china moulds, 
if placed in a room the temperature of which is from 71° to 
107°. In about one month it can be taken from the 
moulds. The temperature of the ley must be from 40° to 
59° (104° to 140° Fahr.), but the soap may be prepared 
more rapidly by placing the mixture on warm ashes, and 
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adding a little warm water to the ley, so as to prevent its 
concentration. This soap is very white, with a sweet 
taste and odour. It becomes very hard." 

Uarshmallow Soap. 

White curd soap and palm-oil soap, of each 40 lbs. 

Colour with 

Yellow ochre • 4 ozs. 

Orange mineral 4 ,, 

Gamboge 1^ oz. 

Perfume with 

Oil of lavender 10 ozs. 

„ lemon • 2 ,, 

„ neroli 2 ,, 

„ yerbena 10 ,, 

„ mint .••••«. ..•• 3 „ 

Or, the following : — 

Oil of Portugal • • . • 6 ozs. 

„ thyme • 4 „ 

,, lavender t l^oz. 

„ cinnamon 2 ozs. 

„ doves 3 „ 

This soap may be coloured rose with vermilion, or be 
left as a white soap if desired. 

Vanilla Soap. 

White curd soap 40 lbs. 

Tincture of vanilla 2 ,, 

Oil of rose 2\ drms. 

Colour with 

Burnt sienna. • • • • • • •••••••• 7 ozs. 

Benzoin Soap. 

White curd soap 40 lbs. 

Tincture of benzoin , 64 ozs. 1 

The soap must be in the form of a very stiff paste, 
otherwise the tincture of benzoin will render it rather soft. 
Brown ochre may be used as the colouring agent. 
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CHAPTER XIX. 
MANUFACTURE OF TOILET 8 OAFS -^continued). 

French System of making Toilet Soaps. — FormulaB for French Toilet 
Soaps. — Savon de Guimauve. — Savon aux Fleurs d'ltalie. — Savon de 
Crimee. — Savon de Palme. — Violet Soap. — Vanilla Soap.— Bose-leaf 
Soap. —Savon k la Marechale.— Lettuce Soap. — Ambergris Soap. — 
Elder-flower Soap. — Lemon Soap. — Orange Soap. — Glycerine Soap. — 
Savonnettes or Washballs. — ^Violet Washballs. — Honey Savonnettes. — 
Savonnettes of Sweet Herbs. — Savonnettes of Camphor. — Savonnettes 
of Neroli. — Savonnettes k la Vanille. — Marbled Savonnettes. — Savon- 
nettes au Mid. — Floating Savonnettes. — Sand Balls. 

French System of Uaking Toilet Soaps. — ^Instead of pre- 
paring toUet soaps from re-melted soap, as before described, 
a system is adopted on the Continent by which these soaps 
are made by a series of mechanical operations which we 
will endeavour to describe as briefly as possible. The various 
operations are arranged under the following heads: — 1. 
Cutting the soap into shavings. 2. Mixing the essential 
oils and colours with the soap. 3. Grinding the soap. 
4. Pounding the soap in a mortar. 6. Balling the soap. 
6. Pressing. 7. Stamping. 

Cutting the soap into^ shavings is performed by a 
machine such as is shown in Fig. 29, and the shavings are 
placed in a lead-lined wooden box. The proper propor- 
tion of essential oils and colouring matter (except when 
the soap is required to be white) are first mixed in a 
separate vessel, with a little alcohol, and the mixture is 
then added gradually to the shavings, with continual 
stirring. The perfumed shavings are next placed in a 
grinding-machine, through which they are allowed to pass 
several times, until a perfectly homogeneous paste is formed. 
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The soap is neit pounded in a marble mortar, by means of 
a wooden pestle, the object of which is to convert the soap 
into auniform mass. Only a few pounds (about ten or twelve) 
of soap are pounded at a time, lest it should become too 
dry for the subsequent operation of ballingy which is per- 
formed somewhat as follows : — ^The soap is placed on one 
end of a table on which is a marble slab, and in order 
that an allowance may be made for the reduction of weight 
which the soap has to undergo in the process of drying, 
the balls or cakes of soap are made about 25 per cent, 
heavier than the finished tablets. The directions for 
making the soap into cakes of the proper size, weight, 
and form for the pressing and stamping machines are thus 
given by Dussauce : — 

" Weigh as many pieces of 4? ounces as you want of 
cakes of o^ ounces ; knead with the hands each little mass 
of soap, so as to form a ball, which is made round on the 
marble slab. For this purpose, the ball beinff on the 
marble, give it a rotary movement with the right hand. 
The ball being obtained, leave it on the marble, and give 
it a cylindrical shape by rolling it with the flat of the hand. 
This cylinder must not be larger than the model (mould?). 
Nevertheless, as the cylindrical shape is not that which 
the soap ought to have, strike the cylinder on all its sides 
on the marble to square it — that is, to form an oblong 
square — and round the angles by striking them gently on 
the marble. If any unforeseen circumstance requires a 
suspension of the work, cover the pounded soap with a 
damp cloth and keep it in a cool place. If the soap is too 
dry, it will be diflBcult to work well. Once begun, it must 
be worked quickly and without interruption. 

''The small cakes being shaped as indicated, dispose 
them on trays or frames of white wood, traversed in their 
length by small rods of wood, in such a way that each frame 
presents as many empty spaces as full ones. These frames 
have a length of twenty-seven inches, by eighteen wide ; 
they are arranged on shelves, at a distance of five or six 
inches from each other/* 

In arranging the soap cakes as above, a space of about 
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half-an-incli is allowed between eacli, so that the air raay 
circulate round them, and thus facilitate their drying on 
the surface. It is important that the drying should be 
as rapid as possible. In about a week the surface of the 
cakes will have become hardened, and ready for pressing. 
This is done by means of a lever press, Fig. 31, which 
merely gives to these cakes the preliminary form of the 
mould. To apply the press, one of the cakes is placed on 
the lower half of the mould, and the lever is then forced 
downwards and then raised, when the cake is removed 
and another substituted for it, and so on, until all the cakes 
have been struck. The edges of the cakes are then 
trimmed, after which they are again set aside to di:y, and 
when sufficiently so they are removed from the drying- 
room, and the hardened skin which has formed upon the 
surface is carefully removed by means of a sharp knife, 
with which the cakes are dexterously scraped by the work- 
man. It is said that a good workman can scrape forty 
dozen of cakes in a day. 

When the cakes have been scraped they are moistened 
with alcohol, to improve the smoothness of their surface. 
To accomplish this, the fingers of the right hand are 
dipped in alcohol, and this is spread quickly over the cake, 
which is then rolled in both hands, by which it becomes 
moistened all over in a few moments. The cakes are again 
dried for abput twenty-four hours, after which they are 
ready for the final stamping, which is effected in the fly 
or screw press, by which an active man can mould 1,500 
cakes of soap per day. 

In the above process there is a loss of about 14 or 15 
per cent, of water during the several drying operations, 
but this is allowed for in the operation of balling, in which 
the cakes are made heavier than the resulting finished 
soap is required to be. The scrapings of the cakes are 
afterwards worked up in future batches of the same kind 
of soap. 

Formiil» for French Toilet Soaps. — The following 
are some of the formulae for toilet soaps adopted by the 
French makers : — 
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Savon do Onimauve. (Marshmallow Soap.) 

White tallow 8oap 10 lbs. 

Palm-oil soap • 10 „ 

Colour with 

Yellow ochre 1 oz. 

Orange mineral 1 ,, 

Gamboge . « • b dims. 

Perfume with 

Oil of lavender 1^ oz. 

„ mint t „ 

„ caraway } „ 

,i lemon 5 dims. 

Oils of rosemary and thyme, of each 2} ,, 

Savon anx Flenrs d'ltalie. 

White tallow soap 20 lbs. 

Perfume with 

Oil of citronella 1} oz. 

y, geranium : | „ 

„ verbena 1 ,, 

„ mint 1\ dims. 

Colour with 

Brown ochre 2} oai. 

Savon de Crim^e. 

White curd soap 16 lbs. 

Palm soap 4 „ 

Colour with 

Vermilion • 2 J drms. 

Brown ochre 1 oz. 

Ivory black \ „ 

Perfume with 

Oils of thyme, mint, and rosemary, of each .... 1 oz. 

Oil of lavender 2} drm& 

„ cloves ij drm. 

Tincture of benzoin 1^ oz. 

Savon de Palme. 

Palm soap 10 lbs. 

Half -palm soap 10 ,, 

Perfume with 

Oil of bergamot 2 ozs. 

,, cloves i oz. 

Oils of cinnamon and lavender, of each , • • 1 „ 
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Violet Soap. (Yellow.) 



H 



Yellow cocoa-nut oil .... • .•••••• 20 lbs. 

ralm-oil 20 „ 

Tallow 10 „ 

Soda ley at 36" B 26 „ 

Powdered orris-root 4 ,, 

To which are added the following perfumes : — 

Oil of lemon , 4 ozs. 

,, rhodium 2 ,, 

„ thyme 2 „ 

Tincture of musk •, 4 „ 

Colour with cadmium yellow. 
Vaxiilla Soap. 

Lard, with yanilla • 30 lbs. 

Cocoa-butter 10 „ 

Pahn-oil 10 „ 

Caustic ley, 36° B 26 „ 

Wax 2 „ 

Starch ..•••,.••••.. •..•••••• 2 ,, 

Perfume with 

Tincture of vanilla 4 ozs 

„ musk • 2 ,y 

„ ambergris 2 „ 

Oil of rose J o^ 

Lard with vanilla is prepared by adding the vanilla to 
the lard (1 oz. to the lb.), keeping it at a moderate heat 
for some days, then straining, &c. 

Bose-Lea^ Soap. 

Hose pomade . . , • 20 lbs. 

Lard 20 „ 

Cocoa-nut oil 10 „ 

White wax 2 „ 

Soda ley, SO'* B. 20 „ 

Potash ley, 30^ B 12 „ 

Gum tragacanth.. •••• 8 „ 

Perfume with 

Oil of roses . . , , 2 ozs. 

„ geranium « • . , 2 „ 

„ rhodium 1 oz. < 

„ bcrgamot . . . . ^ , 2 ozs. | 

cinnamon (Ceylon) ^ ^z. J 

Colour with aniline fast red, a light pink. 



MANUFACTURE OP TOILET OR FANCY SOAPS. 159 
Savon & la Uar^chale. 

Lard, with musk ••••.* 10 lbs. 

„ amberette 10 „ 

Pomade (aux fleurs) cassia, jasmine, and rose, 

of each 10 „ 

OHve-oil lib. 

White wax 2 lbs. 

Gum tragacanth 2 „ 

Caustic ley, 36** B 28 „ 

Saponify carefully and colour with a little caramel (burnt 
sugar). 
Lettuce Soap. 

Lard, with lettuce • • • 20 lbs* 

Cassia pomade , 10 „ 

Spermaceti 5 „ 

Castor-oil 5 „ 

Palm-oil (bleached) 10 „ 

Caustic ley, 36** B 26 „ 

Gum tragacanth • 3 ozs. 

Perfume with 

Oil of bergamot 6 ozs. 

„ thyme • 2 „ 

„ Yalerian 1 oz. 

M cloyes 1 „ 

Colour light green. 

The lard with lettuce is made by melting the lard with 
its own weight of lettuce-leaves, keeping it at the melting- 
point — about 90° F. — for some hours, or until the leaves 
have parted with their colour and their juice. Then 
steam off for use. 

Ambergris Boap. 

Grease perfumed with ambergris and musk 25 lbs. 

Jasnune pomade ; 10 „ 

Bose 10 „ 

Gum tragacanth • 3 ozs. 

Caustic soda ley, SS"" B 26 lbs. 

Colour light brown with caramel. 

This soap is made of select materials by the cold pro- 
cess, and after being made is allowed a few days to dry 
before melting. The musk and ambergris have to be 
added to the grease some weeks before, frequently melting 
and stirring. 
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Slder-Aower Soap. 

Half-palm 8oap 100 lbs. 

Dextrine 8 „ 

Perfume with 

Oil of bergamot 8 ozs, 

„ layooder 2 „ 

„ thyme 2 „ 

„ doyes 1 oz. 

n casfiia ^ ,, 

„ almonds \ „ 

Colour light green. 
Lemon Soap. 

White Boap 60 lbs. 

Starch 2 „ 

Porfume with 

Oil of lemon . , , , 4 ozs. 

,1 bergamot 2 „ 

„ lemon-grass 2 „ 

„ cloves 1 oz. 

Colour light yellow with cadmium yellow. 
Orange Soap. 

White soap 60 lbs. 

Starch 2 „ 

Perfume with 

Oil of orange-peel 8 ozs. 

„ cinnamon • J oz. 

y, thyme • 2 ozs. 

Colour dark yellow with naphthaline yellow. 
Glycerine Boap. 

Tallow (mutton) 44 lbs. 

Cocoa-nut oil 44 „ 

Castor-oil 22 „ 

Glycerine (pure) . , , . , 22 „ 

Caustic ley, 40'* B 27 „ 

Alcohol, 96** 48-4 „ 

Water 99 „ 

Melt the grease at 104° F., and add the alkali by slow 
degrees, keeping the heat low to prevent evaporation, and 
stir constantly. When the ley has become absorbed, after 
three or four hours' stirring add the alcohol, which should 
be warmed ; stir till it becomes clear, then add the glyce- 
rine, and when mixed, the water and perfume ; turn into 
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the frame, pouring slowly. This soap, if carefully made, 
is a very superior one. — CristianL 

The same author gives the following formulaa for pre- 
paring white Castile soap, with or without olive-oil : — 

1. OKve-oil , 40 part 

Ground suet 30 ,, 

TaUow 30 „ 



2. Olive-oil 30 „ 

Lard 30 „ 

Palm-nut oil 40 „ 

8. Olive-oil 30 „ 

Cotton-seed oil 30 



TaUow-oH 40 '„' 

4. Palm-oil (bleached) 50 „ 

Sesame-ou ..,,. 20 „ 

Tallow 30 „ 

Savonnettes, or Washballs. — These may be made from 
any of the milder toilet soaps, or from the subjoined formulae. 
The spherical form is given by pressing the soap in 
moulds, or by first forming them into balls with the hand, 
and when quite dry and hard turning them in a lathe. 
J^cording to Mr. Beasley, " they are formed into spherical 
balls by taking a mass of the prepared soap in. the left 
hand, and a conical drinking-glass with rather thin 
edges * in the right. By turning the glass and ball of 
soap in every direction the rounded form is soon given ; 
when dry, the surface is scraped, to render it more smooth 
and even." 

Washballs are sometimes made with the addition of 
powdered starch or farina, and sometimes sand. Having 
but a comparatively limited sale, they are usually pre- 
pared in small quantities. 

Violet Washballs. 

Palm-oil soap • • • , 4 lbs 

Farina (starch) 2 ,, 

Fine powdered orris 1 lb. 

Cut the soap into fine shavings and melt over a hot 
water-bath, adding a small quantity of water. Then add 
the farina and incorporate it well by stirring. Lastly, 
add the orris powder, and mix well. 

* A brass tool is commonly used for this purpose. 
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Honey Savonnettes. 

Finest yellow soap 7 Ibg. 

Palm-ou soap ^ lb. 

Melt and then add 

Oil of verbena, rose, geranium, or ginger-grass ... 1 oz. 

Oil of rosemary \ ,, 

Savonnettes of Sweet Herbs. — Melt 12 lbs. of white 

curd soap, and then add the folio wiDg mixture of essential 
oils: — 

Oils of lemon and bergamot^ of each 4 ozs. 

„ thyme, lavender, wild thyme, myrtle, and 

marjoram, of each 1 oz. 

y, mint, sage, and wormwood, of each ^ „ 

„ fennel •••••.... 2 ozs. 

Savonnettes of Camphor. 

White curd soap 3 lbs. 

Melt, with the addition of a little water, and then add 

Spermaceti 4 ozs. 

Camphor (cut small) , 2 „ « 

These are first to be melted together, and then added to 
the liquid soap. 

Savonnettes of Heroli. 

Melted curd soap 12 lbs. 

Orris powder. 1 lb. 

Orange powder 3 ozs. 

Oil of neroli 12 dims. 

Essences of musk and ambergris, of each 4 ozs. 

Savonnettes & la Vanille. 

White curd soap 12 lbs. 

Melt, with a little water, and then add the following 
mixture : — 

Tincture of vanilla 4 ozs. 

Balsam of Tolu 4 „ 

»» Peru 2 „ 

Tincture of cinnamon loz. 

Oil of cloves 2 drtra. 

Tinctures of musk and amber, cf each 1 oz. 
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Marbled Savonnettes.— -These may be formed as fol- 
lows: — For red, cut white curd soap into small squares, 
and roll these in powdered bole or rouge, then press them 
strongly with the hands into balls, taking care to mix the 
colour as little as possible. For blicey roll the pieces of 
soap in powder blue, and then treat them as above. For 
greeny roll the cakes of soap in a mixture of yellow ochre 
and powder blue. By varying the colour of the powder 
savonnettes of any shade or colour may be produced. 

A very pleasing and real marbled appearance may be 
given to soaps in this way; Melt in one vessel any 
required quantity of white curd soap, adding a little water. 
When thoroughly melted put a small quantity of the 
soap in a separate vessel, previously warmed, and add to 
it a suflScient quantity of ultramarine, vermilion, or any 
other colour (previously mixed with a little water), to 
stain the soap. Now add the coloured to the white soap, 
and stir round and round in one direction only until the 
coloured soap has formed a series of circular veins in the 
mass. Care must be taken to do this slowly, so that the 
coloured soap may merely streak the white soap. Allow 
the soap to cool, when it may be scooped out in small 
lumps with a half-round and bright trowel, and these 
marbled lumps may then be fashioned into balls or 
tablets according to requirement. If preferred, the 
marbled soap may be carefully put into a frame while 
hot, but this must be done cautiously, so as not to mix the 
colour with the white ground. The required perfumes 
should be added to the white soap before the coloured 
soap is introduced. 

Savonnettes an Miel (Honey Savonnettes). 

White curd soap (melted) 1 lb. 

Honey 1 „ 

Essential oil of any kind required 2 ozs. 

Rose-water 2 ,, 

Add the honey to the melted soap, then add the rose- 
water, and lastly the perfume. 

Floating Savonnettes may be made by adding a little 
water to any of the perfumed soaps in a melted state, and 
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briskly stirring the mass, so as to mix or beat air into 
the soap. This agitation should be kept up until the 
mass is at least doubled in volume. 

Sand-Balls are made by incorporating with melted and 
perfumed soap certain proportions of fine river sand. 
About one-third sand to two-thirds soap is a fair propor- 
tion. The sand, however, should be passed through a fine 
sieve before using. Soraetiraes finely-powdered pumice is 
substituted for the suiid. 



■ 
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CHAPTER XX. 

SOFT TOILET SOAPS. 

Naples Soap, or Almond Cream. — French Method. — White Soft Toilet 
Soap. — Powdered Soaps. — Shaving Paste. — Essence of Soap. — Essence 
de Savon Vienne. — Essence de Savon Oorinthe. — Transparent Soap. 

The alkaline base of these soaps is potash, and the fatty 
matter generally used is good hog's lard, though some- 
times cocoa-nut oil is introduced to promote the lathering 
properties of the soap. This latter oil, however, should 
be used sparingly, since it invariably leaves a disagreable 
odour on the skin after washing — a serious objection in 
toilet soaps. 

' ITaples Soap, or Almond Cream. — This elegant pre- 
paration, which has been much used as a shaving soap, 
is prepared as follows : — A potash ley, marking 36° B., 
is first prepared. Now take 20 lbs. of clarified hog's lard, 
and place this in a small copper jacket-pan or other con- 
venient vessel, and apply gentle heat, stirring continually 
with a wooden stirrer. When the lard is about half 
melted, but free from lumps, add 5 lbs., by weight, of the 
potash ley, and continue the agitation and also the same 
degree of temperature, when, after an hour or so, soap 
granules will have deposited at the bottom of the pan, while 
a layer of unsaponified fat will float on the surface. Another 
6 lbs. of the same ley must now be added and the mixture 
stirred, when the granules and oil will disappear, and the 
mass assume the form of a paste. The heat and occasional 
stirring must be kept up for about four hours, by which 
time the mass will become a stiff paste, when it requires 
to be beaten lightly. The heat should then be withdrawn. 
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and the pan closely covered over, so that the cooling may 
be vety gradual and slow. 

When quite cold, the soap is to be put into a marble 
mortar and well pounded with a wooden pestle, by which 
process the separated particles become united, and a per- 
fectly homogeneous paste formed, which has a beautiful 
pearly lustre; hence it is sometimes called pearl soap. 
This preparation is usually perfumed with oil of bitter 
almonds ; hence it is also called almond cream, 

French Method. — Fifty pounds of hog's lard and 10 lbs. 
of cocoa-nut oil are placed in a steam-jacket pan, and 
melted ; 50 lbs. of potash ley marking 20° or 21° B. are 
then added gradually, with constant stirring, and the 
heat of the mass is to be kept at from 140° to 158°. After 
a while the mass thickens, by the evaporation of the 
water from the ley ; if a tendency to separation of the fatty 
matter is exhibited, the heat must be lowered, and if 
necessary, a little stronger ley added until saponifi- 
cation is complete, which generally occupies about four 
hours. To finish the operation, 30 lbs. of potash ley at 36° B. 
must now be added, with continual stirring, and care 
must be taken to keep the heat below the boiling-point 
of water. When the paste has become quite stiff, the 
steam is to be turned off, and the paste allowed to cool 
down, after which it is put into stone jars for future use. 
To convert this into pearl soap it is pounded in a marble 
mortar, a few pounds at a time, from 1^ to 2 drachms of 
oil of bitter almonds being added for each pound of soap. 
When the soap is required to be of a delicate rose colour, 
from 15 to 30 grains of vermilion to each pound of soap 
must be added, and well incorporated by the pestle and 
mortar. 

Although the oil of bitter almonds is principally used 
as a perfume for these soap creams^ as they are called, 
other fragrant substances are occasionally employed. For 
example, Cr^m^e Ambroisie is perfumed with liquid storax 
and benzoin, and Creme de Cacao Mousseuse with oil of 
cacao. 

White Soft Toilet Soap. — Cristiani gives the following 
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directions for making a white soft toilet soap : — Melt in 
a sheet-iron kettle, of a capacity of about 50 gallons, 
50 lbs. of white fat and 13 lbs. of cocoa-oil. When the 
fatty matters are entirely melted, add 50 lbs. of potash 
ley at 20° or 21° B. Stir all the time, so as to aid the 
saponification, the temperature being kept at from 140° to 
150° F. Under the influence of heat and stirring the 
aqueous part of the ley evaporates and the mixture 
acquires a thicker consistency. Sometimes it happens 
that a part of the fatty matter separates. This is produced 
especially where the temperature of the mixture is raised 
near the boiling-point, because at that temperature con- 
centrated leys have little affinity for fatty substances. 
This effect may also be produced by the insufficiency of 
alkali in the mixture. In the first case the homogeneity 
is re-established by moderating the action of the heat, and 
in the other by pouring into the kettle a portion of strong 
ley necessary to complete the saponification. The first 
stage of the operation lasts about four hours. To obtain a 
perfect soap, add 10 lbs. of potash ley at 16° B., and be 
careful to keep the mixture very uniform by continual 
stirring. Keep the temperature below the boiling-point, 
and as much as possible between 140° and 150° F. 

The saponification is finished when the paste has acquired 
a very thick consistency. At this point turn off the steam. 

Many perfumers prepare this soap in iron kettles with 
a double bottom, heated by steam ; some use silver kettles, 
which are preferable, because in them the soap will retain 
its whiteness. The engraving Fig. 26 represents a jacket 
or kettle with a double bottom, heated by steam. This 
kettle is of tinned copper, and may be also used to purify 
tallow and greases. The operation lasts in all from seven to 
eight hours. When the soap is entirely cooled down, pour 
it into large stone jars, in which it is kept for use. Soft 
soap, as obtained by the saponification of fatty matters by 
potash, has not that bright nacreous (pearly) appearance ' 
required for the toilet. To obtain it in this state it is 
ground in a marble. mortar and aromatised with oil of 
bitter almonds. 
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Powdered Soaps. — All hard soaps may be reduced to a 
fine powder, when perfectly dry, by trituration with a 
pestle and mortar, but the operation is generally confined 
to cosmetic soaps for shaving or other toilet purposes. 
The soap, being previously perfumed in the usual way, 
is cut into thin shavings, and these are laid upon sheets of 
paper and placed in the drying-room, or dried in any 
convenient way. As soon as the shavings become brittle 
they are in a condition for powdering. Small quantities 
at a time should be carefully reduced to a powder in a 
mortar, and the powder afterwards passed through a fine 
sieve, the fine powder being placed in a jar and kept well 
covered. All coarser particles retained by the sieve 
should then be pulverised and sifted as before, until the 
entire quantity is reduced to a powder fine enough to pass 
through the sieve. 

Although it is better to colour the soap in the ordinary 
way before powdering it, the colouring matter may, if 
preferred, be introduced into the mortar when the soap is 
about half reduced to powder, and then worked up with 
the soap until thoroughly incorporated. For rose-colour, 
about one drachm of vermilion to each pound of soap 
should be used. For yellow, from one to two drachms of 
finely-powdered gamboge. Other shades of colour, how- 
ever, may be given if desired. 

Powdered soaps, named after their respective perfumes, 
are much esteemed as shaving soaps by the fastidious ; 
and perhaps the so-called rose soap, perfumed with oil of 
rose and tinted by vermilion, may be considered one of the 
most delicate preparations, provided that it has been made 
from a good white tallow soap free from cocoa-nut oil. 

Shaving Paste. — This popular cosmetic may be pre- 
pared in various ways, but the following formulaD may 
be taken as representing the mode of manufacture : 1. Take 
Naples soap, 1 lb. ; Castile or Marseilles soap, \ lb.; honey, 
\ lb. ; essence of ambergris, oils of cassia and nutmeg, of 
each 20 to 30 drops. Mix these ingredients well together 
in a mortar, adding a little rose-water, until a perfectly 
homogeneous paste is formed. . 2. Take of white or virgin 
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wax, spermaceti, and almond oil, of each 2 ozs.; melt over 
a water-bath, and then add 3 ozs. of Windsor soap pre- 
viously worked up into a paste with a little rose-water. 
Mix all well together and place in a jar, which should be 
kept well covered. 3. White soft soap, 12 ounces ; sper- 
maceti and olive-oil, of each 1| oz. Melt these ingredients 
all together, and stir until the mass is nearly cold ; per- 
fume with any essential oil, or a mixture of perfumes, 
according to taste. 

Essence of Soap. — Under this title various prepara- 
tions are made ; but they are all solutions of soap in warm 
alcohol, with, generally, the addition of a small quantity 
of potash. Soaps made from vegetable oils are preferred, 
because they remain clear and liquid when cold, whereas 
those prepared from animal fats become solid in cooling. 
Dussauce gives the following formula for preparing this 
soap : — 

White Marseilles soap 6 J ozs. ' 

Alcohol at 85*> 1 quart. 

Potash 6 drms. 

Cut the soap into fine shavings, and put them into a 
bottle holding about half-a-gallon (a " Winchester" bottle 
would suit admirably) ; add the alcohol and potash, and 
heat gently, without boiling, over a water-bath ; stir with 
a glass rod. When the solution is complete, take it out 
of the water-bath, and add the essences. A very sweet 
perfume may Jbe given to this preparation by adding to 
it— 

Oil of geranium , 1^ drm. 

„ verbena 2^ drms. 

To colour yellow, add 2^ drachms of saffron. 

This essence continues limpid at the ordinary tempera- 
ture. To use it, pour a little into half a tumbler of water 
and stir quickly. 

Essence de Savon Vienne. 

White soap 3 ozs. 

Carbonate of potash 1 drm. 

Alcohol at 95° 18 ozs. 

Lavender-water 6 „ 

Digest and filter. 
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Essence de Savon Corinthe. 

Dry -white soap 10 ozg. 

Alcohol at 80° 1 quart. 

Potash 2 ozs. 

Essential oil a few drops. 

Digest as before. 

Any perfumed toilet soap may be converted into an 
"essence," but doubtless the white Castile soap would 
form the most elegant preparation^ besides being the most 
emollient. 

Transparent Soap. — Soap, when perfectly dry, is readily 
soluble in warm alcohol, and advantage is taken of this 
chemical fact in the manufacture of Transparent Soap — 
perhaps the most elegant form which this substance is 
capable of assuming. 

To prepare transparent soap, either tallow, almond, or 
soft soaps may be used, but in either case the soap must 
be rendered perfectly free from water. The soap is first 
cut into thin slices or shavings, and these are then dried 
over a water-bath, or by hot air. Equal parts by weight 
of the dried soap and rectified spirit are put into a still, 
heated by a water-bath. Only moderate heat is applied, 
otherwise the spirit would pass over without dissolving the 
soap. It is sometimes the practice to powder the soap in 
a mortar after drying before treating it with the spirit, 
by which it becomes more readily dissolved. If it is 
desired to colour the soap, any colouring matter soluble in 
alcohol may be employed, and it is best to colour the spirit 
before adding it to the soap. 

When the soap is completely dissolved, it is allowed to 
rest for an hour or more, according to the quantity, after 
which the clear and transparent liquid is put into the 
frames, in which it will solidify on cooling, When cold 
the soap is cut into pieces of any required size, and these 
are moulded in the same way as other toilet soaps. The 
soap does not, however, acquire its characteristic trans- 
parency until after it has been exposed to dry air for a 
considerable time. To colour the soap red, a strong tincture 
of archil may be used, and for yellow turmeric may be 
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employed. Any of the aniline colours, however, may be 
used for tinting the transparent soap, and are, indeed, well 
suited to this purpose. 

Resin soaps are considered very suitable for making 
these soaps, and the presence of a fair proportion of resin 
undoubtedly favours the transparency and beauty of 
the substance. 

Although transparent soaps are exceedingly pleasing 
to the eye, they do not possess the active detergent 
powers of ordinary scaps. 



CHAPTER XXT. 

MEDICATED SOAPS. 

Sir H. Marsh's Sulphur Soap. — Mercurial Soap. — Medicinal Soft Soap. — 
Antimoniai Soap.— Carbolic Acid Soap. — Medicated Tar Soap. — Tooth 
Soap. — Liquid Glycerine Soap. — Bordhardt's Herb Soap. — ^Arsenical 
Soap. — Soap for Washing Dogs. — Turpentine Soap. — Tar Soap. — 
Black Soap. — ^Various Substances introduced into Manufactured Soaps. 

Many different substances have been introduced into 
soap for the relief or cure of cutaneous affections and for 
other purposes, amongst which may be mentioned the 
following: — 

Sir E. Marsh's Snlplmr Soap. — White soap 2 ozs. 
and sublimed sulphur \ oz. are triturated in a mortar, 
with 1 or 2 fluid drachms of rectified spirit, until a 
smooth paste is formed. The spirit should be first 
coloured strongly witli alkanet root. A few drops of 
otto of roses are added to give the soap an agreeable 
fragrance. 

Mercurial Soap is made from powdered Castile soap 
4 ozs., corrosive sublimate 1 drachm, dissolved in rectified 
spirit 1 fluid oz. These ingredients are to be thoroughly 
mixed in a Wedgwood mortar. 

Medicinal Soft Soap is made from pure olive-oil saponi- 
fied with a caustic ley made from pure potash. The ley 
is added gradually and cautiously to the oil during the 
boiling, and the greatest care taken to avoid an excess of 
alkali. When the mass assumes a transparent and gela- 
tinous appearance, the addition of ley is stopped. The 
boiling is continued until the soap has acquired the proper 
consistence. 
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Antimonial Soap. — Pure Castile soap (white) in powder 
li oz., golden sulphuret of antimony 2 drachms, solu- 
tion of caustic potassa 6 drachms. Dissolve the sulphuret 
in the potash and add to the soap ; then triturate in a 
mortar until a stiff paste is formed. It should have a 
greyish-white colour. 

Carbolic AcidSoap. — As a powerful antiseptic, carbolio 
dcid had long been known, but it was not until the late 
Dr. Grace- Calvert had developed its manufacture upon an 
extensive scale that its usefulness could be fully taken 
advantage of. Since then, however, its employment as a 
disinfectant and deodoriser has become universal, and its 
incorporation with soap, which has taken the name of 
Carbolic Soap, has been very extensive. Indeed, this 
article has now become a necessary and useful article of 
commerce. About 2 per cent, of carbolic acid is added 
to soap in a melted state, and thoroughly incorporated by 
crutching. It is then put into a frame, and when cold is 
cut into squares and moulded in the same way as ordinary 
fancy soaps, or, for more extensive use, it may be formed 
into bars of the ordinary size. Carbolic soap may be 
prepared from the following : — 

Half -palm soap 20 lbs. 

Starch. lib. 

Carbolic acid, in crystals 1 oz. 

Oil of lavender 2 ozs. 

„ cloves 1 oz. 

Medicated Tar 8oap. 

Cocoa-nut oil 20 lbs. 

TaUow 10 „ 

Juniper tar 6 „ 

Soda ley, 40' B 16 „ 

Tooth Soap. 

Tallow soap 20 lbs. 

Pumice powder (finely sifted) 'Jib. 

Prepared chalk 2 lbs. 

Starch Jib. 

Liquid Glycerine Soap is thus made : — 

Oleic acid 187 lbs. 

Cocoa-nut oil (best) 33 „ 

Potash ley^So** B 114 „ 

Glycerine.^ 10 „ 
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The ingredients are saponified at a gentle heat^ and 
♦mflScient alcohol at 95"* added to make the soap clear. 
Bordhardt's Herb Soap. 

Olive-oil soap 30 lbs. 

Palm-oil soap 20 „ 

Dextrine 2 ,, 

Perfume with 

Oil of rosemary 2 ozs. 

lavender 1 J oz. 

thyme 1 J „ 

sage 1 „ 

magnolia , 1 ,, 

peppermint 1 ,, 

Colour blue. 

Arsenical 8oap is used by bird and animal stuffers to 
preserve the skins from the attacks of insects. It is 
prepared by the following formula : — White soap, arsenious 
acid^ and lime slacked by air, of each 4 ozs. ; carbonate 
of soda, 12 ozs. ; powdered camphor, | oz. The whole of 
these ingredients are worked up into a paste, with pestle 
and mortar, a small quantity of water being added during 
the mixing. 

A 8oap for Washing Dogs and other animals is some- 
times made by mixing Stockholm tar (wood tar) with melted 
soap. The tar should first be dissolved in pyroxylic 
spirit (wood naphtha). 

Turpentine Soap, or Starkey's Soap, is prepared as 
follows : — Take of Venice turpentine, oil of turpentine, 
and carbonate of potash, of each equjd parts ; place these 
in a mortar (previously warmed), and triturate them 
together, adding a little water, until a homogeneous mass 
is formed ; put it into a paper mould, and after a few days 
cut the soap into slices, and keep them in a well-stoppered 
bottle. 

Tar Soap is made from soap cut into shavings, 2 parts ; 
tar, 1 part; and liquor of potassa, 2 parts; the whole being 
intimately mixed in a mortar. 

Black Soap, or Farrier's Soap, is a coarse kind of soft 
soap, made from fish oils and caustic potash ; sometimes 
tar is added. Besides the substances above*named, iodine, 
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bromine, creosote, and many other chemical substances 
have been employed for making what are sometimes 
termed skin soaps, but they are all prepared much in the 
same way as above indicated. 

Various Substances introduced into MannfjEbctnred 
Soaps. — The following percentages of foreign substances 
which are added to manufactured soaps are thus given by 
Cristiani * : — 

Tannin soap, 3 per cent, of tannic acid. 

Salicylie soapy 2 per cent, of salicylic acid. 

Disinfectant soap, carbolic acid, about 2 per cent. 

Thymol soap, 3 to 5 per cent, of thymol. 

Croton-oil soap, 2 per cent, of croton*oiI. 

Benzoic soap, 2 per cent, of benzoic acid. 

Castor-oil soap, 20 per cent, of castor-oil with other fata. 

Petroleum soap, 20 per cent, of petroleum-oil added to the other fats 
before saponification. 

Paraffin soap. The wax is added to the amount of 10 per cent, to the 
fats before saponification.* 

Creosote soap, 2 per cent, of creosote. 

Iodine soap, 2 per cent, of iodine. 

Turpentine soap, 5 per cent, of oil of turpentine. 

Borax toilet soap, 10 per cent, finely powdered borax. 

Mercurial soap, 6 per cent, of mercurial ointment. 

li-ish moss soap, 5 per cent, of Irish moss dissolved in a suitable 
quantity of water and strained. 

Bran soap, 10 per cent, of bran. 

Commeal soap, 10 to 20 per cent, of maize-flour. 

Oatmeal soap, 10 to 20 per cent, of oatmeal. 

Camphor ice soap, 6 per cent, of camphor added to cold cream soap 
would be very suitable. 

Wax soap, 10 per cent, of wax added to soap. It has some good and 
useful properties. 

♦ *' Technical Treatise on Soap and Candles.*' 
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MISCELLANEOUS SOAPS. 

Soap to bo used in Cloth Manufactories. — White Cocoa-nut Oil Soap.— 
Dresden Palm Soap. — Altenburge's Hesin Soap. — Ox-gall Soap. — 
Scouring Balls. — Borax Soft Soap. — Borax Soap-Powder. — London 
Soap-Powder. 

Soap to be used in Cloth Manufactories, &c. — Kiirten 
makes the following interesting observations on the pre- 
paration of soaps to be used for milling and other similar 
purposes,* which will assist in guiding the soap-maker 
who may not be fully acquainted with the requirements 
of the cloth-scourers. " In preparing all soaps intended 
for the use of the above-mentioned establishments, great 
care is indispensably necessary in giving the ley its 
proper proportion of strength, for if the ley be too weak 
the stuffs cannot be properly cleansed, and also a greasy 
matter is communicated to them which in every case is 
very injurious ; on the other hand, if the ley is too strong 
in the soap, the stuffs are scoured too much, and retain 
always a dry stiflhess which should be specially avoided. 
When the cloth is scoured or milled it is a rule to use 
soap of a quality corresponding with that of the stuffs, 
for it is proved by experience that a cloth which is really 
good, and which is called stout cloth, must be milled a 
longer time than a zephyr or light stuff for pantaloons, 
which only require to be washed, else they would loose 
the elasticity which is indispensable to them. 

" In executing an order for soap for milling, the maker 
should direct his attention to ascertain whether the pro- 
cess of milling was according to the ancient manner by 
stocks or the new method by cylinders. By the first 

• " Art of Manufacturing Soap." By Philip Kiirten. 
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method the mUling requires longer time and the em- 
ployment of a soap which does not dissolve too quickly, 
whilst by the latter method a soap is wanted which does 
not congeal too quickly. Among the soaps which do not 
dissolve quickly we reckon those which are prepared from 
tallow or palm-oil with soda ley, from which it is after- 
wards separated. A soap which dissolves the quickest is 
that which has been boiled from olive- oil, with an addi- 
tion of tallow, then some olein soap; in a word, the 
genuine soap. It is, however, true that green or brown 
soap always dissolves quickest ; nevertheless it is not fit 
for milling heavy cloth with the stocks, because on that 
account they do not thicken sufficiently. Although the 
manufacturers of cloth will not easily decide on using any 
other sort of soap, yet the soap-boiler should not be led 
away by the opinion that every maker of the same article 
can make use of the same fiort of soap, because, as we have 
already observed, not only the different qualities of cloth 
and the method employed in their manufacture should 
be taken into consideration, but also the different pro- 
perties of the water used. It is, therefore, the duty of 
every soap-boiler to supply each manufacturer with the 
kind of soap which, in 4at manufacturer's own opinion, is 
the best adapted for his purpose and for the quality of 
his material. We will for that reason more fully describe 
the preparation of the different sorts of soap. 

^^ Hard and UnsaUed Soap for Milling Cloths of 
Superior quality. — This kind of soap is made either of 
tallow or cocoa-nut oil, or whitened palm-oil with an 
addition of cocoa-nut oil, and in the following manner : — 
The palm-oil or the tallow should be boiled into a firm- 
grained soap with a caustic soda ley,* which is added till 
the soap shows a strong grain and bears a good pressure 
of the hand, and the sample shows a sufficient firmness 
when cool, and when the ley, which still remains un- 
salted in the soap, leaves a sharpish taste on the tongue. 
We have then a soap, it is true, but it is not fit for 
milling, because it does not yet possess a sufficient scouring 

* Mr. Kurten Ib in error in recommending soda soaps for these porposek 
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quality, xnerefore will not cleanse the cloth from its dirt, 
glue, and grease. To give the soap the necessary power 
to efEect that purpose an addition of cocoa-nut oil is 
requisite, and for that reason the unsalted ley which 
remains in the soap must be got rid of, and the soap 
poured again into the boiler, but without any ley. For 
every 100 lbs. of palm-oil or tallow used for this soap 
25 lbs. of cocoa-nut oil must be added, which is mixed with 
the soap when cold in small quantities, or, which is more 
advisable, when in a state of solution, and then made to 
boil afresh. When it is intended to make a soap of a 
superior quality and to diminish the ley, in order to 
saponify cocoa-nut oil a caustic ley of soda of 28** or 30° 
is required. The ley is added till the soap has acquired a 
good firmness, and, when tried, a taste rather strong of 
ley remains on the tongue. As soon as this is found, 
then the soap must be allowed to boil for half an hour to 
ascertain whether the same taste yet remains ; if not, a 
little more ley must be added till the taste returns. 
When the soap is not yet separated from the ley, to effect 
that purpose some salt must be used, and continued till 
the soap on the spatula separates from the ley. The soap 
will remain some hours in the boiler to cool, and be after- 
wards poured into the frame. When it is desired to 
obtain a larger produce, although with the conviction that 
the quality will not be so good, instead of a ley at 28° or 
30° for the saturation of the cocoa-nut oil, one 22° to 24° 
must be used, and the soap poured into the frame in the 
state of paste, and not unsalted ; but in this case care must 
be taken that the soap is not brought to a higher degree 
of heat than 25° E^aumur (152°), otherwise the soap 
from the cocoa-nut oil would stick to the bottom of the 
boiler." 

White Cocoarnnt Oil Soap. — Cristiani gives the fol- 
lowing directions for making this soap in a simple and 
quick way: — To prepare 100 lbs. of this soap, introduce 
into a kettle ♦ holding from 200 to 250 gallons, 200 lbs. 

* The term *' kettle" is generally used in America in preference t< 
aoap-pan or copper. 
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of pure white cocoa-nut oil ; afterwards add 200 lbs. of 
colourless and perfectly limpid ley at 30°. All being 
ready, heat the kettle, and to accelerate the combination 
of the substances stir well from time to time. Under the 
influence of the heat the material, which was at first in 
the form of grains, softens and becomes liquid. Continue 
the heat gently and gradually until the combination of 
the oil and alkali is effected, which generally takes place 
when the ebullition begins. When properly made, the soap 
has the appearance of a fluid, homogeneous, and syrupy 
paste of an amber- white colour. It is useless to boil it ; 
stop off the heat, and run the soap into the frames. If, 
when the mixture begins to boil, a certain quantity of 
oil swims on the surface of the paste, it may be com- 
bined with the saponified mass by adding 10 lbs. to 12 lbs. 
of cocoa-nut oil soap ; or, the same result may be obtained 
by adding from 2 to 2^ gallons of pure water. After 
stirring a few minutes the homogeneity of the soap is re- 
established and the combination perfected. The heat is 
then withdrawn, and the soap transferred to the frames as 
usual. After five or six days the soap is firm enough to 
cut. By the above process the soap is very white, does not 
contain any excess of alkali or oil, and may be employed 
for toilet uses*. From the quantities given from 396 to 
400 lbs. of soap are obtained, according to the quantity 
of water added. The operation lasts about one hour. 
Dresden Palm Soap. 

Cocoa-nut oil 3,620 lbs. 

Palm-oil (crude) 1,100 „ 

Eesin ; 880 „ 

Soda ley, 28^ 363 „ 

Melt together the fats and saponify the resin separately, 
faking care to add the resin soap before it becomes too 
thick to stir. 

Altenbnrge's Besin Soap. 

Cocoa-nut oil 220 lbs. 

Resin 220 „ 

Soda ley, 28 °B 297 „ 

Make by the cold process, and cut with a salt ley 0/ 
§4° 13. before fr^-min^. 
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Ox-gall Soap. 

Purified ox-gall 1 part. 

White curd soap 2 parts. 

The soap is cut into shavings and melted in the ox-gall 
at a moderate heat, evaporating until of proper consistency. 
The ox-gall is prepared by boiling it with 10 to 12 parts 
of wood spirit and straining. 

Sconring-Balls. 

White curd soap 35 lbs. 2 ozs. 

Pearlash 6 ,, 6 „ 

Oil of juniper 3 ,, 3 „ 

Mix together, having previously added a little water to 
the soap and pearlash to dissolve them by a moderate 
heat ; add the oil of juniper and mould into balls. 

Borax Soft Soap. 

White fats 1 00 lbs. 

Soda ley, 16** B 100 „ 

Potash ley, 10° B 60 „ 

Solution of borax, lO'^ B 15 „ 

The soda ley is added to the melted grease and heated 
till it forms a clear liquid or is combined, when the potash 
ley and borax solution are added. It should be a semi- 
solid translucent paste, and is usually sold in quart cans. 

Borax Soap-powder. 

Curd soap in powder 5 parts. 

Soda ash 3 „ 

Silicate of soda 2 „ 

Borax, crude 1 part. 

Each ingredient is thoroughly dried and all mixed 
together by sifting. 
London Soap-powder. 

TeUow soap •••.•.... 6 parts. 

Soda crystals 3 „ 

Pearlash 1 ^ part. 

Sulphate of soda li 



_ >» 
Palm-oil ; 1 „ 

These ingredients are combined as well as possible 
without any water, and they are spread out to dry and 
then ground into a coarse powder. Thus in an infinite 
degree can the variety of soap -powders be multiplied. 
They are adapted for hard waters, as their excess of alkali 
neutralises the lime. — Cristianu 
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Jcnninga's Processes. — Levat's Process. — Violet's Palm-oil Soap. — 
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Apart from the ordinary, or, if we may say so, recognised 
soaps, innumerable patents have been taken out from time 
to time for various "improvements,'' modifications, or 
additions, the merits of which may easily be determined 
by a small trial when the new process does not, which is 
too frequently the case, bear the brand of absurdity " on 
the very face of it/' The following abstracts from a few 
of the patent specifications will enable the reader to form 
his own judgment as to whether any of the processes 
described in brief will be worth a further acquaintance, 
in which case he will naturally obtain a copy of the 
specification, and if necessary, put himself in communica- 
tion with the patentee, provided, of course, that such 
patent is in full force. 

Jennings's Processes. — 1. Combine 1,000 lbs. of stearic 
or margaric acids, as free from olein as possible, or palmi- 
tin or any vegetable or animal stearin or margarin, at 
the temperature of 212^ F., with a solution of bi-car- 
bonate of potassa or soda of a specific gravity of about 
1,600° ; stir constantly until an intimate combination is 
obtained, and no separation visible when tried with the 
shovel or trowel. When the mass has cooled down to 
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about 60° F., add 1 lb. per cent, of liquid ammonia of 
about '880°, an8 1 lb. per cent, of the strongest solution of 
caustic potassa ; these are to be added gradually, and well 
mixed by stirring until perfectly combined. Dissolve 
15 to 18 per cent, of resin by boiling it with a solution 
of carbonate of potassa, and soda in equal parts, or as 
much as will give the solution a specific gravity of or 
about 1,800° when boiling hot. Mix these perfectly with 
the stearic or margaric acids and carbonated alkali; 
then add a strong solution of caustic potassa or soda, 
until perfect saponification is produced. The dose of 
caustic alkali will much depend upon the purity of the 
stearine or margarine employed. The separation is now 
effected by using common salt or sulphate of soda as 
usual. If the soap is to be colourless, no resin must be 
employed, and a larger dose of liquid ammonia and caustic 
alkali must be used according to the dryness of the stearine 
to be operated upon. 

2. White curd soap is dissolved in about one- third of its 
weight of water, to which is added colophony (black resin), 
carbonate of soda, and alum. For this purpose the resin 
(at the rate of 25 per cent, of the quantity of soap) is 
dissolved with about 6 per cent, of carbonate of soda of 
commerce to the resin employed, using about a like weight 
of water as there is of the resin. These matters being 
boiled together till the resin and alkali are dissolved, 
the compound is to be added to the dissolved soap, and 
the whole of the matters are to be boiled till the workman 
on taking a sample finds that the soap is hard and smooth, 
as is well understood by soap-boilers. To this compound 
is to be added a quantity of sulphate of alumina (common 
alum) with a view to improve the colour, say from about 
2 to 4 per cent, of the tallow or oil and resin in the 
mixture, using more or less of the alum according as the 
resin is less or more pure. The whole compound is to be 
boiled up, and then allowed to stand from two to four hours. 
In order to prevent the resin precipitating, a quantity of 
dilute sulphuric acid is introduced and stirred into the 
above mixture. The strength of each solution of acid 
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which Is used is 1 part by weight of sulphuric acid to 
9 parts by weight of water, of whicb about 2 per cent, 
in respect to the weight of tallow or oil and resin in the 
mixture is to be employed. The compound is then to be 
fitted, cleansed, and framed as usual. 

Levat's Process. — The object of this process is to utilise 
the waste or residual oily products resulting from the 
distillation of essential oils, and to add to the emolliency 
of tbe soap by the employment of lichen. The fatty 
matters are first heated to expel the alcohol left in them 
after the process of distillation, and they are then heated 
with a weak soda ley, after which stronger leys are used 
to complete the saponification. When the soap separates 
and the grain has the proper consistence, an infusion of lichen 
is added, when a perfectly smooth paste is formed. The 
soap consists of :— 

Fatty matters 68 parts. 

Soda 6 „ 

Water 34 „ 

lichen 2 ,, 

Violet's Falm-oil Soap. — 100 lbs. of palm-oil are melted, 
and at the temperature of 203®, 12^ ozs. of nitric acid are 
added, with vigorous stirring for about a quarter of an 
hour ; 12 gallons of hot water are then added, and the 
stirring continued, after which the oil is allowed to rest. 
The oil is then well washed several times to free it from 
the acid, and after being separated from the water is 
saponified with a weak ley at 8® B., followed by stronger 
leys of 10® and 15°. The boiling is kept up until the 
soap is of the proper granular consistence, and the grained 
soap, after being separated from the ley, is dissolved with 
lemon juice. This soap is called " Orangine." 

Hampers Shaving Soap is made by his patented 
process as follows: — Cleaned olein 6'6 per cent, is first 
mixed thoroughly with 13 per cent, of hot water ; then 
5*4 per cent, of soda ley at 25® is added, and the mass, 
which assumes the appearance of soft butter, is agitated 
until it becomes cold and is easily liquefied, when 12*5 
per cent, of best white soap and 50 per cent, of boiling 
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water are added. All these ingredients are to be well 
mixed together, and finally 12'5 per cent, of spirit at 
90° is to be added and well incorporated with the mass. 
The compound is 'then to be covered, and allowed to rest 
for a while, after which it is to be filtered, and is then 
ready for use. 

Mrs. Marriott's Process. — For making " a washing or 
cleansing compound,'* the inventor mixes with common 
yellow or any fancy or toilet soap about an equal pro- 
portion of very finely-powdered pumice, which is added to 
the soap in its melted state. The powdered pumice is to 
be thoroughly incorporated with the soap, so as to be 
equally distributed throughout. This compound combines 
the detergent qualities of the soap with the frictional 
action of the pumice ; at the same time, when used for 
washing or cleansing purposes, the soap lubricates the 
particles of the powdered pumice and modifies its abrasive 
action, thus preventing injury to the finest fabrics. 

Sawdnst in Soap. — Mr. Waller forms a washing or 
cleansing compound by adding to melted soap certain 
quantities of sawdust, and well mixing the whole together 
by stirring or crutching. The sawdust may, if preferred, 
be introduced during the process of manufacture in the 
same way that other ingredients are added to soap. 

Lewis's Process. — Mr. Lewis mixes potato flour, dex- 
trine, or other suitable farinaceous substances with a 
viscous solution of soluble glass or solution of silicate 
of soda oy silicate of potash, in the proportion of about 
one part flour to ten or twelve parts of the silicate. The 
soap is manufactured from oleic acid in the usual way, 
with the addition of a small quantity of resin, say about 
one part of resin to about ten parts of soap. When the 
process is finished, and while the soap remains hot and 
in a fit condition for running into the cooling frames, the 
above compound of the silicate and farinaceous substance 
is added in the proportion of about one part by weight to 
three parts of the soap, more or less. These materials are 
thoroughly incorporated or mixed by crutching and stir- 
ring, and then the whole is transferred to the frames 
as usual. 
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For household or laundry purposes he uses by pre- 
ference a soap made of oleic acid mixed with common 
tallow or animal grease and resin ; if necessary, he adds 
a certain proportion of French chalk to give firmness to 
the soap. The solution of silicate of soda should have a 
specific gravity of about 170** by Twaddell's hydro- 
meter. 

Borax Soap. — Mr. Rowbottom produces *' borax dry soap, 
or soap powder ** by adding borax to th^ usual carbonated 
or silicated ash or alkali, or other substance used in the 
manufacture of dry or powder soaps. For borax soft 
soaps he adds a solution of borax to the ingredients 
usually employed for making ordinary soft soaps before 
or during the manufacture, or he dissolves by heat any 
ordinary soft soap in the borax solution, and incorporates 
tue same, after which the mass is allowed to cool in the 
usual manner. 

Camphor and Ammonia Soaps. — ^Messrs. Cooper and 
Smith introduce these substances into ordinary hard or soft 
soap, the former being previously melted. The camphor is 
first dissolved in camphine or rectified oil of turpentine, 
or in alcohol. The solution of camphor is added to the 
hard or soft soap in any desired quantity according to the 
use to which it is to be applied. The carbonate of ammonia 
is first reduced to a fine powder, and this is well incor- 
porated with the soap by stirring. The carbonate of 
ammonia is added in the proportion of from one to five 
parts by weight to every 100 parts of soap. The addition 
of camphor to the soap is said to give it valuable disin- 
fecting properties, while carbonate of ammonia increases 
the detergent power of the soap. The camphor may be 
used without the carbonate of ammonia, and the lattei 
without the former, or they may both be added to the 
same soap. 

In addition to the camphor solution and carbonate of 
ammonia, the patentees prefer to add of borax about 
10 per cent, to the soap, and also glycerine to the extent 
of 6 per cent. In adding borax it is dissolved in as small 
a quantity of water as is practicable, and the solution i» 
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added to melted hard soap. In treating soft soap the 
camphor and ammonia may be added either singly or 
conjointly, and with or without borax and glycerine. 
The borax may either be added in solution or in fine 
powder. In making soft soap for ships* use 2 per cent, 
of tar is added to soft soap in addition to the other 
ingredients, the tar being first dissolved in pyroxylic 
spirit. 

tfackay and Seller's Process. — The patentees' process 
consists in mixing with soap, during its manufacture, 
chlorate of potash " or any other substance which, in pro- 
cess of solution in water, will give off oxygen.'* The 
chlorate of potash is sifted into or mixed with the soap 
" on the point of its setting, or just before it is allowed to 
cool, in such manner that the oxidizing agent is not then 
dissolved in such soap base, but preserved therein more 
or less in contact with the soaps treated. The object of 
introducing the chlorate, or other oxidizing agent, is to 
facilitate the removal of dirt during the process of 
washing. Proportions : about 7 lbs. of chlorate to 112 lbs. 
of soap. 

Fetrolenm Soap: Bastet's Process. — Caustic ley at 
36^ B. is placed in a suitable vessel, and then equal parts 
of animal fatty matter and mineral oil are placed in 
separate vessels. The combined weight of the fatty matter 
and the mineral oil being taken as a standard, boracic 
acid sufficient to dissolve the alkali is used ; the mineral 
oil is heated to a temperature of about 90® F,, and 
the animal fatty matter is melted by steam heat, and 
while in this condition a quantity of boracic acid is 
dissolved therein, which, with that acid used as before, will 
make up one-half per cent, of the combined weight of the 
fatty matter and mineral oil employed. 

The partially acidified animal fatty matter and the 
mineral oil being heated in separate vessels, are now 
united by graducdly pouring the former into the latter, 
with constant stirring or agitation, in order to effect a 
perfect combination ; the acidified alkali is then gradually 
added, and the mass kept well stirred. 
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The process of converting the mineral oil into a solid 
is completed by gradually adding the ordinary or un- 
acidified alkali in sufficient quantities to effect this result, 
keeping up the agitation as before. When the entire 
mass is found to be granulated, the conversion into a 
saponaceous compound is complete. While animal fatty 
matter only has been mentioned, the same results can be 
reached by the use of vegetable fatty matter, or a mixture 
of animal and vegetable fatty matters. The soap is 
finished by the free use of steam. Liquefaction is accom- 
plished by a jet of steam to thoroughly deoxidise the 
saponified matter and disintegrate the compound. After 
the use of steam for this purpose, the soap is boiled by 
superheated steam. 

Besson and Bemy's Process.— This consists in forming 
a soap paste of any ordinary ingredients, and perfuming 
as desired. The soap is afterwards pulverised, as in mak- 
ing shaving powder, and the powder thus obtained is 
agglomerated by pressure in small moulds of special form, 
that is to say, of a form corresponding to that required in 
the pieces. This form is in section plano-concave, so that 
the middle portion is comparatively thin, and can be 
crushed by the finger with a very slight pressure applied 
to the flat side. The crushed piece, as it consists of 
agglomerated powder, at once becomes disintegrated, 
and forms a good lather in water, an effect which cannot 
be obtained from an equal-sized piece of ordinary toilet 
soap without much friction. 

Tardani's Ppoccss.— Any convenient quantity of oil or 
suet or other fatty matter is taken, and placed in a flat- 
bottomed boiler of iron, constructed in the form of a trun- 
cated cone, together with double the quantity of water 
and a proportion of quicklime previously slaked by a 
quantity of water equal te 12 per cent, of the weight 
of the oil or fat. The whole must be boiled and mixed by 
means of an agitator — a mechanical one by preference. 

This will produce an insoluble hard lime soap and a 
solution of glycerine, the latter of which may be separated 
by opening the tep of the perforated pipe connected with 
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the bottom of the boiler. After having washed the lime 
Boap a little and closed the top, a certain quantity of 
water is added to the soap^ and also a quantity of com- 
mercial carbonate of soda equivalent to and rather in 
excess of the quantity of lime used. 

When the ingredients are well mixed and the mixture 
boiled, the hard insoluble lime soap will be decomposed, 
and the lime precipitated in the form of a granular car- 
bonate, while a soluble soda soap or potash soap (where 
potash is used to form a soft soap) is produced, which 
floats in the shape of flakes on the top of the water, more 
especially if sea-salt has been added. This is the reason 
why the shape of the truncated cone is preferred for the 
boiler and its bottom flat. The heat is applied only round 
the boiler. In this way it is said to be possible to make 
good soap, using fatty matter with membranes and very 
impure oils without incurring the expense of extracting 
the pure fat or oil. If cocoa-nut oil or palm-oil are to be 
saponified, a quantity of lime equivalent to the fifth of 
their weight can be used. These soaps being very soluble, 
even in salt water, it is necessary to use tolerably pure car- 
bonates of the alkali. 

Half-resin Soap, by Higgins^s process, is produced as 
follows : — For a cheap laundry soap is taken prime tallow 
or equivalent fat, 10,000 lbs., which is saponified as usual 
with caustic soda of, say, 30** strength. After the first or 
"grease" charge an equal quantity, viz. 10,000 lbs., of 
clear resin is added and saponified in the usual manner. 
About 6,000 lbs. of caustic soda at a s^trength of 30° is 
used for the whole. Upon the completion of the saponify- 
ing process, and while the compound is in a hot fluid state 
before framing, a quantity of crystallised stearic acid of 
commerce, equal in amount to about 2 per cent, of the 
whole mass, is added, or about 3 per cent, of stearine, the 
substance in either case being in a melted state. This is 
added gradually while the soap is hot and is thoroughly 
** crutched '^ into the body, which is then " framed " in 
the usual manner. The mass solidifies into a hard and 
useful soap, having in its composition equal portions of 



MISCELLANEOUS PROCESSES. 189 

resinous and fatty matter, instead of only one-third or 
one-fourth as usual. 

This soap is said to preserve its quality and hardness 
better than ordinary resin soaps, does not become unduly 
dry and brittle, and also possesses the advantage that 
while in most laundry soaps a large portion is wasted 
because of their extreme solubility, which causes them to 
dissolve to a greater extent than is required for the 
strictly detersive purposes, the soap produced by the 
above process is said to last longer, besides being also 
cheaper. 

Tttx, G. Payne's Process consists in treating fatty or 
oily matters and subjecting the same, under pressure, in 
an autoclave with lime and water. 

After the decomposition of the fatty or oily matter in 
the autoclave, the aqueous solution of glycerine is with- 
drawn, and instead of decomposing the lime soap with 
acids, as in the ordinary process of making stearine, the 
inventor employs for its decomposition strong caustic soda 
or potash leys, or a solution of carbonate of soda or potash. 
The hydrated or carbonate solution is used in about the 
proportion of 7 per cent, of the alkaline base to from 60 or 
70 per cent, of the fatty acid, these proportions being 
varied within certain limits; in all cases care must be 
taken that the alkali shall be sufficient to combine with or 
saturate the whole of the fatty acid. The decomposition 
of the lime soap by means of the hydrate or carbonate of 
soda will result in the production of a soda soap, and where 
the hydrate or carbonate of potash is used for such decom- 
position the product will be potash soap, the lime in either 
case being precipitated in a more or less insoluble condi- 
tion. The soaps obtained by this process may be finished 
in a soap-copper in the ordinary manner. . 

ICr. Bajikmajin's Process has for its object to furnish soap 
in the form of thin perforated sheets or tablets, so that a 
single piece may be torn off for each washing of the hands 
or face. A number of frames are placed one above another, 
and are securely fastened together in such a manner that 
the joints are water-tight. The soap to be treated is put 
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into these frames, and the sides or sections are capable of 
beinff removed so as to leave the soap projecting. Thin 
shavmgs are planed from the block of soap by a cutter 
passiDg along the surface, and the shavings or sheets are 
then subjected to the action of a roller which compresses 
and smooths them. Then a perforator divides each shaving 
or sheet into correspondingly small pieces. Each sheet 
should be about 3 inches long by 2 inches broad, and per- 
forated crosswise so as to form four tablets. The sheets 
have then about the thickness and portability of postage- 
stamps. About one dozen of such sheets may be arranged 
in a packet in form of a pocket-book. The packet will 
then contain the material for forty-eight separate wash- 
ings. If desired, the soap may be impregnated with car- 
bolic acid, tar, or other medicinal material. 

Mr. W. Jeyes's Process. — ^The inventor introduces 
anthracine salt, naphthaline, or any similar crystallisable 
hydrocarbon into the ordinary ingredients of soap. Either 
of the above salts is added to and mixed with the ordinary 
ingredients of soap at any convenient period during the 
manufacture before solidification, and in various propor- 
tions, according to the use to which it may be intended to 
apply the soap. 

TK, Varicas's Process. — " The practice now," says the 
inventor, "is to saponify fats with alkalies without any 
previous treatment of the fat, looking to the preliminary 
decomposition of the same. The result is a comparatively 
slow saponification, and all the glycerine which does not 
remain in the soap mechanically suspended is carried off 
in the waste ley and lost. The object of this invention is 
to prepare fats for instant saponification, and to save all 
the glycerine. To effect this, the inventor first extracts the 
glycerine from. fats in their neutral state by the direct 
action of steam and water, under a pressure of about 
150 lbs., whereby a soap stock is produced susceptible of 
immediate saponification when combined with an alkaline 
ley. Besides the important advantage of saving all the 
glycerine, the whole process of soap-making is said to be 
materially b^etwed; wd the yei^ulting soaps aye 9f superior 



MISCELLANEOUS PROCESSES. 191 

quality, all things being equal, than soaps made by ordi- 
nary methods. 

Iiorbury's Process consists in adding a solution of gluten 
in caustic alkali to soap, by which the emoUienoy of the 
soap is said to be considerably increased. The gluten may 
be added to any kind of soap after the process of saponifi- 
cation is complete. The solution of gluten is thus ob- 
tained : — To a solution of caustic potassa of about 20° B. 
as much bran or gluten obtained from any other source is 
added as it will take up. After some hours' digestion the 
mass becomes clear and homogeneous, when it is strained 
through a fine sieve or coarse cloth. This solution is added 
to the soap to the extent of 10 per cent, more or less. 

Cleaver's Terebene Soap. — Mr. Cleaver combines with 
soap while in a melted state the substance known as 
terebene^ whereby a disinfectant and antiseptic soap is pro- 
duced. This substance is also combined with toilet creams, 
cosmetics, &c. The following proportions, which may, 
however, be varied at will, are said to give good results : — 
For toilet soap 4| pints of terebene are added to 112 lbs. of 
soap. For household or laundry soap, he adds 6 pints of 
terebene to 112 lbs. of soap. The terebene is introduced 
into the soap in its liquid state, and thoroughly incor- 
porated by stirring. The soap may be perfumed if de- 
sirable. The soap is known as terebene soap. 

Scharr's Liquid Soap. — ^For making this soap the fol- 
lowing complicated formula is given for one ton of the 
compound : — 

Twelve cwt. of water and 4 lbs. of starch are first boiled 
together for a few minutes, after which the following 
ingredients are introduced : — 

Linseed • 53 lbs. 

Sal ammoniac 8 ,, 

Soda ash (62*» to 64*') 44 „ 

Pearl ash (American) 56 „ 

Kussian potash 73 „ 

Kesin V 52 „ 

Oleine 2G „ 

Borax 4 ,, 

Spirit of turpentine 5 ,, 

l2c[uid e^mmonia t . t • f f 1 « • 1 1 . • 1 1 • f t « 1 1 « 1 1 « 10 ^i 
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The ingredients are placed in a vat or other suitable 
vessel, and boiled by injection of steam for two hours. 
The liquid, after being boiled, is passed through a sieve, 
to separate the solid portion ; it is then cooled down to 
between 90° and 122° F. The solid or third portion 
is put into a cask (which is provided with a tap near the 
bottom) and upon it is poured about 40 to 44 gallons of 
boiling water, which is thoroughly incorporated by stirring. 
It is then allowed to rest until it becomes clear, when the 
clear portion is run out by the tap into a suitable receiver, 
and brought to the boiling-point by the injection of 
steam. The steam is now turned oflf, and 162 lbs. of soft 
soap and 20 lbs of American pearlash are added, with 
stirring. The soap which had previously cooled down is 
now introduced and well mixed by stirring, when the 
compound is ready for use. 

Ur. Bichford introduces powdered French chalk (stea- 
tite, or soapstone) into soap, employing from 4 to about 7 
per cent., according to the purpose for which the soap is 
to be used. For a nursery soap, 4 per cent, is recom- 
mended, and for toilet soaps 5 per cent, of the powder. 

As far back as 1838 Mr. Sheridan — the original in- 
ventor of silicated soaps — patented a process for combining 
potato flour, water, and soda or potash leys (preferring 
the latter alkali) in the following proportions : — potato 
flour, 16 lbs. ; water, 270 lbs. ; potash leys, 100 lbs. It 
will be seen, as is too frequently the case with " improve- 
ments " in soap, that the same idea has been often patented 
since. 

tfarkiiLg Soaps. — Mr. Dunn suggested marking soaps, 
coloured soap, or other similar material in this way : — 
The soap is nrst stamped in the usual manner, and when 
dry the impression is filled in with plastic soap of a difierent 
colour by means of a spatula ; or if the impression is fine 
iind small, with dry powdered and coloured soap, by 
means of a spatula, with which a little of the powder is 
spread over the impressed surface. 



CHAPTER XXIV. 

ALKALIMETRY. METHODS OF DETERMINING 
TEE PERCENTAGE OF REAL ALKALI IN 
COMMERCIAL SODA ASH, FOTASH, AND 
CA USTIC ALKALI. 

AIohr'B Alkalimeter. — Preparation of the Test- Acid. — Sampling Alkalies. 
— The Assay. — Normandy's Method. — Testicg Commercial Pear- 
lashes. — To determine the Percentage of real or anhydrous Alkali. 

It must be obvious that in a manufacture which consumes 
vast quantities of materials of variable quality, some means 
of estimating the actual value should be at the command of 
the consumer. The science of chemistry, which, as we have 
shown, rescued the art of soap-making from the empiricism 
and ignorance which ruled its operations until little more 
than forty years since, has shown not only the principles 
of saponification, but also the means by which the precise 
value of the various ingredients employed in the art may 
be determined with absolute certainty, and with com- 
parative ease and simplicity. 

It was the custom formerly for the soap-boiler to 
estimate the strength of his alkali by first pouriug a 
quart of water on a pound of the ash, and then putting 
into the solution a lump of Dutch soap, which floated in 
it ; he then added more water gradually until the piece of 
soap sank, and the more water that was required to effect 
this object, the richer in alkali was the ash supposed to 
be. It is needless to say that a test of this kind would 
be all but worthless. 

The first adoption of a system for estimating the relative 
value of alkalies by chemical agency was made by the 
celebrated French chemist Vauquelin ; this was followed 
by Descroizelles' important invention of the alkalimeter^ by 
the aid of which tolerably accurate results could be obtained. 

o 
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To our own countryman, Dr. Andrew Ure, however, we 
are indebted for the employment of a test-acid that repre- 
sents the absolute amount of alkali in a given commercial 
sample of soda or potash, whether in the form of carbonate 
or of caustic alkali. To understand the methods of deter- 
mining the percentage of real alkali in a commercial 
sample it may be necessary to refer briefly to the laws of 
chemical combination defined by the atomic theory of 
Dr. Dalton. This great chemist discovered that all sub- 
stances combine in definite proportions or equivalents ; for 
example, 1 part by weight o{ hydrogen combines with 
8 parts of oxyqen to form water. The equivatent number 
of hydrogen, therefore, is 1, that of oxygen 8, and that of 
water 9. Again, 3 equivalents of oxygen combine with 
1 equivalent of sulphur (16) to form sulphuric anhydride, 
thus : sulphur 16, oxygen 24, equals anhydrous sulphuric 
anhydride 40, or monohydrated acid (strong oil of vitriol) 
49 ; therefore, 49 is the equivalent or combining number 
of this acid, and it cannot be made to unite with alkalis or 
other bases in any other proportion. For example, yor^y- 
nine grains by weight otpure sulphuric acid will neutralise 
exactly 53 grains of anhydrous carbonate of soda, 31 grains 
of pure anhydrous soda (sodic oxide), or 40 grains of 
hydrate of soda (caustic soda). This being so, it is only 
necessary to have exactly 49 grains of pure sulphuric 
acid in 1,000 grains of water to form a test-acid, which, 
when employed to neutralise an alkaline solution, will 
show, by the proportion of dilute acid used to saturate the 
alkali, the absolute percentage present in the sample. 

There are two principal methods of analyzing or 
assaying alkalies by means of the test-acid, the first of 
which is volumetric, or by measure; and the second 
gravimetric, or by weight. In the former, the test-acid 
or "standard solution" is applied by means of a glass 
vessel termed an alkalimeter, or burette, which holds, up to 
its or zero mark, exactly 1,000 grains The scale is 
graduated into 100 divisions, which are again subdivided 
into tenths. There are several forms of the burette or 
alkalimeter, all more or less admirable for their ingenious 
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coTiBtruction, but for the ordinary purposes of alkali testing 
Chink's burette, Fig. 33, or Mohr's burette, Fig. 34, will be 
well suited to the soap-maker's laboratory. The simplicity 
of the former at once commends it, but the latter has the 
advantage of enabling the operator to add the test-Iiquo^ 
drop by drop, when tbe alkaline solution is near the point 
of sataratiou, without encumbering the hands. 



"% 




Pig. 3 



Fig. 34. 



Mohr"* Alkaluueter. — Mohr thus describes the con- 
struction and use of his veiy useful and ingenious 
apparatus.* "I have succeeded in substituting for ex- 
pensive glass atop-cocks, an arrangement which may be 
constructed by any person with ease, which remains 
absolutely air and water tight for an indefinite period, 
which may be opened and regulated at will by the 
* Xh* Ckmitt, \el. i, New Seriei, p lES. 
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pressure of the fingers, and which costs almost nothing. 
It consists of a small piece of vulcanised india-rubber 
tube, which is closed by a clamp of brass wire (Fig. 34). 
The ends of this clamp, which I call a pressure-cock, are 
bent laterally at right angles in opposite directions, and 
furnished with knobs, so that when both ends are pressed 
the clamp is opened, and a single drop or a continuous 
current of liquid may be allowed to escape at pleasure. 
The measuring tube is a straight glass cylinder b, as 
uniform as possible, graduated into 0*2 or O'l cubic centi- 
metres, and somewhat contracted at its lower end, so as to 
fit into the india-rubber tube. A small piece of glass tube, 
inserted below the pressure-cock, forms the spout. The 
pressure-cock has the advantage of not leaking, for it 
closes of itself when the pressure of the fingers is 
removed. 

"The measure furnished with the pressure-cock is 
fastened upon an appropriate stand, which can be placed 
at any required height. When used, it ie filled above 
the zero point with test-liquor, the cock opened for an 
instant, so as to let the air escape from the spout, and the 
level of the solution is then adjusted. This is done by 
bringing the eye level with the zero point, and applying 
a gentle pressure to the cock until the liquid has sunk 
so low that the inferior curve of the liquid touches the 
graduation like the circle of a tangent ; the cock is then 
closed, and at the same moment the liquid remains at 
zero, and continues to do so for weeks, if evaporation is 
prevented. The test measure being now normally filled, 
the experiment may be commenced ; this is done sitting, • 
while the filling of the measure is done standing. 

''The weighed sample of alkali is first placed in a 
'beaker' glass, and the test-liquor is allowed to flow 
into it by gently pressing the cock. Both hands are set 
at liberty, for when the pressure-cock is released it closes 
of itself. The volumetric operation may be interrupted at 
pleasure, in order to heat the liquid, shake it, or do what- 
ever else may bo required. The quantity of liquid used 
may be read off at any moment, and in repeating an ex- 
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periment the limit of the quantity used oe.jre may be 
aproached so near that the further addition of liquid may 
be made drop by drop." 

When alkalies are analyzed grammetrically a specific 
gravity-bottle (Fig. 35) capable of holding exactjy 1,000 
grains of distilled water is employed, and this, 
when filled with test-liquor, weighs (exclusive 
of the tare of the bottle) exactly 1*033 grains. 
1,000 grains of the test-liquor contains exactly 
49 grains of real sulphuric acid. The test-acid 
to be used volumetrically, that is, with the alka- 
limeter, has a specific gravity of 1*032 at 60° F., 
and 1,000 grains hy measure contain exactly 49 Fig. 35. 
grains of real or anhydrous sulphuric acid. 

Freparatioxi of the Test-acid or Standard Solntion. — 
When making the test-liquor it is advisable to prepare a 
quantity sufficient for many operations, since there is 
necessarily a certain amount of trouble involved in its pre- 
paration. It may be readily made by mixing 1 part of 
concentrated sulphuric acid with 11 or 12 parts of distilled 
water y the mixture being effected in a " Winchester *' 
bottle, which holds rather over half a gallon. The acid 
solution must be adjusted or brought to the proper strength 
after it has cooled down to 60® F., and it should he faintly 
tinged with litmus, which will give it a pinkish hue. 

If the acid is of the proper strength it should exactly 
saturate 53 grains of pure carbonate of soda previously 
calcined at a red heat, or 31 grains of pure anhydrous 
soda. To prepare the anhydrous carbonate of soda, place 
a few crystals of carbonate of soda in a Berlin porcelain 
crucible, and heat this over a spirit-lamp or Bunsen burner ; 
when all the water of crystallisation is expelled continue 
the calcination until the mass is at a bright red heat, when 
the vessel may be set aside to cool. Now carefully weigh 
out 53 grains of the calcined carbonate, and dissolve in 
about 2 ounces of distilled water in a beaker- glass. The 
alkalimeter is now to be charged with the test-acid to 
the level of zero, and (if Mohr's burette be used) the beaker 
containing the alkaline solution is to be placed upon the 
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stand Immediately beneath the exit-tube. Now press the 
nobs of the pressure-cock, and allow a portion of the liquor 
to flow into the beaker. When the effervescence which 
18 immediately set up subsides, make further additions of 
the test-liquor from time to time, until the effervescence 
becomes sluggish, when the acid must be added with 
greater caution. When the solution approaches saturation 
it acquires a purplish tint (due to the litmus with which 
the acid is tinged), which it retains until the point of 
saturation is reached, when it suddenly changes to pink 
or onion-red colour. After each addition of the acid the 
solution should be stirred with a thin glass rod, and before 
the final change from purple to pink or onion-red, the 
end of the glass rod should be applied to a strip of blue 
litmus-paper, when, if the spot touched assumes a red 
colour, the saturation is complete ; if, on the contrary, the 
paper is unchanged, or has a violet or reddish hue, add 
the test-liquor, one or two drops at a time, with continued 
stirring, until a drop of the solution applied with the rod 
reddens the litmus-paper,^ when the saturation is finished. 
If any test-liquor remain in the burette this indicates that 
there is an excess of acid in the test-liquor ; consequently 
more distilled water must be added to the bulk, the burette 
emptied and refilled with the reduced liquor, and another 
63 grains of anhydrous carbonate treated as before, until 
1,000 grains of the acid liquor exactly neutralise the solu- 
tion. Should the whole contents of the burette in the 
first trial be used before saturation is complete, a little more 
sulphuric acid must be put into the Winchester or test-acid 
bottle, and a 53-grain solution of carbonate of soda treated 
as before. A very little practice will enable the operator 
to adjust his test-liquor with perfect accuracy; and, in 
order to prevent mistakes, the bottle should be labled 
"Test-acid/' and should be kept closed with its glass 
stopper. 

Sampling Alkalies. — The ordinary soda ash of com- 
merce is usually packed in wooden casks ; and in order to 
secure a fair average sample from a large number of these 
casks, which may represent one consignment, it is important 
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to take small samples, as near the centre of each cask as 
possible, from as many of the casks as time will permit. 
Each sample, as drawn from the cask, should be at ODce 
placed in a wide-mouthed bottle furnished with a well- 
fitting cork. Each sample should be numbered and marked 
with the brand which distinguishes each cask. The soap- 
maker who tests or assays his own alkali should always 
be careful to employ a person of known intelligence and 
integrity to procure samples for him. 

"When about to analyze any given sample, first empty 
the contents of the bottle upon a piece of dry paper, then 
crush the larger lumps, and reduce the whole to a coarse 
powder as quickly as possible, so as to prevent absorption 
of moisture from the atmosphere. Now carefully weigh 
out 100 grains, and put them into a small fiask (Fig. 36), 
and at once return the remainder to the bottle, 
and securely cork it. Pour into the flask about 
half an ounce of distilled water, and gently 
heat it, shaking occasionally to assist solution 
of the alkali. After a few minutes set the flask 
aside to enable the insoluble matter to subside, 
then pour the clear liquor into a beaker-glass, 
and wash the sediment several times with -p- gg 
small quantities of distilled water, being care- 
ful to add the washings to the alkaline solution in the 
beaker. This washing must be performed several times, 
or until the last washing-liquor produces no effect upon 
yellow turmeric-paper. So long as the washings give 
a brown tint to this test-paper the presence of alkali is 
assured, and the washing must be continued. It is im- 
portant, after each washing, to pour off the last drop of 
the liquor, by which the process is rendered more com- 
plete and with less water than when this precaution is 
not observed. To ensure perfect accuracy every particle 
of the washings must be added to the contents of the 
beaker- glass in which the assay is to be made. 

The Assay. — To perform the assay, the alkalimeter 
must first be filled with the test-acid exactly to the line 
or zero of the scale ;. the acid must then be allowed to 
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flow gradually into the alkaline solution (which should be 
constantly stirred with a glass rod] until the liquid 
assumes a purple tint, which it retains until the exact 
point of saturation is reached, when it suddenly changes 
to pink. It is commonly the practice to warm the 
alkaline solution so as to expel the carbonic acid which is 
evolved and absorbed by the solution during the process 
of saturation. When the neutralisation is complete, the 
alkalimeter is allowed to repose for a few moments, so 
that the acid liquor may drain from the interior of the 
glass into the bulk of the fluid, and the quantity of test- 
acid used is then determined by reading off the number 
of divisions which have been exhausted. 

Every alkalimeter division of Mohr's burette (Fig. 34) 
represents yiir*'^ P^^> ^^ 1 P®r cent., of alkali, when 
100 grains are taken for assay. 

"In commercial assays^ when 100 grains (or some 
aliquot part thereof) are taken for trial, the percentage 
result is obtained from the number of alkalimeter divisions, 
or the number of grains of the test-acid consumed by 
the common * Rule of Proportion.* Thus : A critde sample 
of potash^ having taken 90 alkalimeter divisions of test* 
acid to neutralise it, would contain — 

100 : 47 : : 90 : 42-30 

or nearly 42 J per cent, of pure potassa. If only 50, 25, 
or 20 grains are tested, the result must, of course, be 
douhlCy quadrupled, &c., as the case may be. Or the third 
term of the proportion may be multiplied by the denomi- 
nator of i\iG fraction representing the aliquot part. This, 
in the case of 50 grains (repeating the above example), 
would be — 

100 : 47:: 45x2 ; 42-308 

as before; but even these easy calculations may be 
simplified, as is shown below. 

** One of the advantages, and not the least, attending 
the use of test-acids corresponding to equivalents is that, 
by means of the simple * Uule of Three,' the percentage 
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qrmntity of alkali may be found, whether ICO or any other 
number of grains have been submitted to trial. For the 
rceigkt of the sample tested (in grains) bears the same re- 
lation to the equivalent weight of the alkali under examina- 
tion, that the number of alkalimeter divisions or of the 
grains of test-acid consumed do to the percentage of alkali 
sought. Thus, with a sample of 33 grains of pearlash, 
taking 35 alkalimeter divisions or 350 grains (every 
10 grains being = Ig) of test- acid for neutralisatioji 
This would be — 

33 : 47:: 35 : 49-858 

or nearly 50 per cent, of pure potassa. By substituting 
the equivalent of the dry oarhonate of potassa (69) for 
that of 'pure potassa' used above, the quantity of that 
article corresponding to the same weight of the pure 
alkali may be at once found. Repeating the last example 
this will be — 

33 : 69 : : 35 : 73i8§ 

or nearly 73j per cent. The same applies to all the 
alkaline bases and their carbonates.'* — A, J, Cooley. 

The following table shows the equivalent or combining 
proportions of alkalies with 49 grains of real (that is, 
anhydrous) sulphuric acid : — 

3 47 Potassa (anhydrous) 



49 grains of anhydrous sul- 
phuric acid 

1,000 grains of dilute sul- 
phuric acid (sp. gr. 
1-033) 

1,000 grains (water- grain « ^., ^ , . c j / u j \ 
measure) sp. gr. 1-032 2 63 Carbonate of soda (anhydrous) 
'^ ® •< 143 Crystallised carbonate oi soda. 



-g 56 Hydrate of potassa (pure caustic 
^ potash) 

, > 69 Carbonate of potassa (anhydrous) 
'"B 31 Soda (anhydrous) 
o 40 Hydrate ot suda (pure caustic sodu) 



Normandy's Method — Dr. Normandy gives the fol- 
lowing method of assaying commercial soda and potash* :— 

♦ " Commercial Handbook of Chemical Analysis." By A Nonnanby. 
Lockwood aud Co. 
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" Commercial Soda, — Five hundred grains are weighed 
out from the thoroughly powdered and mixed sample. 
After being dried it should be gently ignited in a porce- 
lain or platinum crucible, and allowed to cool without 
exposure to the air. When cool it is again weighed ; the 
loss indicates the amount of moisture. It is then washed 
into a beaker, in which it is dissolved. Should any in- 
soluble residue remain it is filtered off, dried, and weighed; 
the clear filtrate is made up [with distilled water] to 
exactly 10,000 grain measures. The solution is well 
mixed together, and from it 1,000 grain measures are 
taken, transferred to a beaker, the solution made blue by 
a few drops of litmus water, heated nearly to boiling, and 
then tested with the normal acid [or standard test-acid] 
imtil the neutral point is reached ; the process may be 
repeated several times, if necessary, to be certain of the 
accuracy of the analysis. In order, however, to avoid all 
ambiguity arising from the carbonic acid, a sufficient 
quantity of acid may be added to render the acid very 
decidedly red, and then the normal caustic alkali * added 
drop by drop until the liquid changes suddenly to 
violet-blue. The number of divisions of the burette 
that have been required to effect this must be deducted 
from the quantity of acid originally used. By this 
backward or residual method very sharp results may be 
obtained. 

" Example, — ^Suppose 850 burette divisions of the nor- 
mal acid have been required, the following calculation 
gives the amount of real carbonated alkali in the sample : — 

1-000 : 860:: 63 : a? 

w = 45, the amount of carbonate of sodium in 53 grains 
of the sample. 

" The soda ash of commerce contains generally, besides 

* The normal caustic alkali solution is prepared by dissolving exactly 
56 grains of hydrate of potassa (pure caustic potash), or 40 grains of 
hydrate of soda (pure CHUstic soda), in 1,000 water-grain measures of dis* 
tilled water. The solution is applied from a burette. 
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insoluble substances, which are removed by filtering, a 
greater or less quantity of chloride of sodium (common 
salt), and of sulphate of sodium (which, however, do not 
interfere with the accuracy of the result) ; but when 
sulphurets, sulphites, or hyposulphites are present, these 
substances, neutralising a certain quantity of the test- 
acid, would render the estimation seriously inaccurate; 
wherefore it is absolutely necessary in such cases to trans- 
form these substances into sulphates by calcining a given 
quantity of the sample with 5 or 6 per cent, of chlorate 
of potassium, as recommended by Gay - Lussac, and 
Welter." 

The chlorate of potash is first pulverised, and then 5 or 
6 grains are intimately mixed with each 100 grains of the 
sample, and the mixture is fused in a platinum crucible. 
When cold, the fused mass is dissolved in boiling water, 
filtered and washed, and the assay then conducted in the 
same way as before described. If, however, the soda ash 
contains any hyposulphites this method must not be 
adopted, since each equivalent of hyposulphite would be 
converted into ttoo equivalents of sulphate, at the expense 
of the alkali or its carbonate present in the sample, and 
which would render the assay seriously inaccurate. 

MM. Fresenius and Will, in order to overcome this 
source of inaccuracy, recommend the addition of a small 
quantity of yellow chromate of potash to the alkaline 
solution, by which the sulphurets, sulphites, and hypo- 
sulphites are converted into sulphates, sulphur ^ and water. 
Fresenius says : " It is always advisable to make it a 
rule, in the examination of soda, to add some chromate of 
potassa." 

Testing Commercial Fearlaslies is performed in the 
same way as samples of soda, but it is usual to employ 
a separate test-acid for this purpose. The test-acid 
for potash should have a specific gravity of 1*070 to 
1*071 ; 470 grains contain 49 grains of real sul- 
phuric acid^ Of this solution 1,000 grain measures (or 
100 burette divisions) exactly neutralise 113 grains of 
pure anhydrous carbonate of soda, or exactly 100 grains 
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of pure potassa. The number of measures consumed read 
off, by mere inspection, from the burette scale, gives the 
exact percentage of the sample of potash under examina- 
tion. Or, if Iformandy's method be adopted, "as the 
equivalent of carbonate of potassium is 69, the weight of 
the sample to be operated upon to make in solution 10,000 
grain measures will be 690. It may sometimes be con- 
venient to employ a normal sulphuric acid, 1,000 grain 
measures of which shall be equivalent to precisely 100 
grains of the anhydrous caustic alkali. For this purpose 
it is obvious that different standard acids will be required 
for soda and for potassa. That for soda must be of such 
a Btrength that 1,000 grain measures shall saturate 
exactly 171 grains of pure carbonate of sodium, and that 
for potassa must be precisely equivalent to 146*8 grains 
of pure carbonate of potassium. The advantage of the 
standard above described is its equivalency both to potassa 
and soda.'* 

There are many other methods of determining the per- 
centage of real alkali in the commercial products than 
those referred to, but to enter into this subject more fully 
would involve more space than the limits of this work 
would permit. Since, moreover, soap-makers are now 
supplied with caustic soda, as also caustic potash, the 
necessity for testing soda and potashes is greatly 
diminished. 

To determine the percentage of real or anhydrous 
alkali in a sample of caustic soda or potash, M. Banes- 
will recommends the following method : " A solution of 
chloride of barium is added in excess to a solution of the 
sample under examination, and the whole is filtered ; the 
precipitate of carbonate of baryta left on the filter is 
washed with a little water, and the filtrate and the rcash- 
ings placed in a deep glass tube ; a stream of carbonic 
acid gas is then passed through the mixed liquor until it 
ceases to occasion a precipitate of carbonate of baryta. 
This last precipitate is separated on a filter, washed, dried, 
and weighed. Each grain represents '315 grains of real 
or anitydrous soda ; or '477 grains of anhydrous potassa." 
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TJre says : " Add the first portions of the test-acid very 
gradually to the sample, carefully observing the effect. 
When the effervescence at length commences, the weight 
or measure of the test-liquor expended shows the quantity 
of pure caustic alkali under treatment (nearly). The 
result depends upon the fact that little or no carbonic 
acid gas is expelled from the liquid on the addition of 
the test-acid until the caustic portion is very nearly 
neutralised.'^ 



CHAPTER XXV. 
METHODS OF ANALYZING OR ASSAYING SOAPS. 

Soap Assay. — Bampers Method. — ^D'Arcet's Method. — Biohardson and 

Watt's Method. 

It is of the greatest importance to the soap-maker that he 
should be able to estimate the exact proportions of fatty 
matter, alkali^ and water in each boil of soap when finished 
and ready for sale, in order that he may determine the 
cost of manufacture and estimate his profit. A simple 
method of assaying a sample of soap is the following : — 

Soap Assay. — 1. To estimate the percentage of water ^ 
take a fair sample, say from a recently cut bar of soap,* 
and weigh 100 grains. Out this into thin slices or 
shavings, and put them into a small porcelain capsule, 
which is then to be placed over a water-bath kept boiling, 
or over an oil-bath heated to 350® F., until the shavings 
are quite free from water, in which condition they are 
exceedingly brittle. The shavings should be weighed 
from time to time, or until they cease to lose weight by 
continued heating. The ultimate loss in weight indicates 
the percentage of free or uncombined water, which, in 
the case of curd and mottled soap, should not exceed 85 
per cent.f The loss in yellow or resin soap would be 
about 45 per cent., and in Castile or olive- oil soap about 
14 or 15 per cent. 

II. To estimate the combined fatty adds, dissolve 100 
grains of the soap to be examined in 4 or 5 ouoces of 
boiling distilled water in a porcelain capsule, then add a 
little hydrochloric acid, and stir gently. The acid, com- 

* If the soap has dried on the surface, the sample should be taken from 
the interior of the bar. 

t Ure gives the following analysis of London cnrd soap : — Fat, 52 ; 
■oda, 6; water, 42sl00» 
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bininp^ with the soda, will set free the fatty acids, which 
will float on the surface. Now set the vessel aside 
to cool, and, when quite cold, make a hole in the 
cake of fatty matter, and allow the liquid to escape 
into another vessel. To hasten the solidification of the 
fatty acidsi add 100 grains of white wax and a little 
water, and then apply heat until the whole is well melted ; 
again set aside to cool, and proceed as before, washing the 
cake several times until no trace of acid remains in 
the last water when tested by litmus paper. Finally, 
run o£E all the water, remove the cake carefully, and 
place it upon a piece of white blotting-paper and 
thoroughly dry it, taking care not to allow any particles 
of the combined fatty matter and wax to remain in the 
capsule. After carefully weighiog and deducting the 
100 grains of wax, the result will show the proportion of 
fatty acids in the sample of soap under examination. If, 
when the soap is first dissolved in boiling water, oily 
matter floats on the surface, it indicates that saponification 
has not been complete. 

III. To ascertain the percentage of alkali. This may 
be effected roughly by simply volatilising all the fatty 
matter by heat, and then weighing the residuum. Having 
weighed out 100 grains of the soap, place them in a porce- 
lain crucible and apply heat either over a clear fire or a 
Bunsen burner until all the fatty matter has burnt off, 
when the residuum, which is carbonated alkali, will show, 
on weighing, the percentage of alkali in the sample. If 
the soap, however, has been adulterated with earthy 
matters, as silicate of soda or china clay for example, the 

{)roportion of real alkali must be determined by the alka- 
imetric test before described. 100 grains of the soap 
being dissolved in about 2,000 grains of boiling water, 
the solution is then neutralised with test-acid, and the 
quantity of this acid used will give the exact percentage 
of alkali present in the soap. 

" If the soap contain clay, chalk, silica, dextrine, fecula, 

Jumice-stone, ochre, plaster, salt, gelatine, &c., dissolve 
00 grains of the suspected soap in alcohol ; with the aid 
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of gentle heat the alcohol will dissolve the soap and leave 
all these impurities in an insoluble state. Good mottled 
Aoap should not leave more than 1 per cent, of insoluble 
matter, and white or yellow soap less still. All soap to 
which earthy or silicious matter has been added is opaque 
instead of being transparent on the edges, as is the case 
with all genuine fitted soap. The drier the soap the more 
transparent it is." — Normandy. 

There is no better test for insoluble impurities than 
dissolving a given weight — say 100 grains — of soap in 
alcohol * After the insoluble matters have subsided, the 
clear solution should be poured off, and the residual matter 
washed several times with alcohol, after which it should 
be carefully dried and weighed. 

To determine the nature of the fatty matters which have 
been used in the manufacture of soap is a difficult and 
sometimes a very laborious task. An approximate result 
may be obtained, however, by first saturating an aqueous 
solution of the soap with a solution of tartaric acid ; the 
fatty aci^s which float on the surface may, when cold, be 
transferred to a porcelain capsule, and heated gently over 
a water-bath, fey applying a thermometer, the fttsing 
point will give some idea of the nature of the fatty material, 
as to whether the soap was made from tallow or oils, or a 
combination of both. Again, if the fatty acids have been 
separated by dilute sulphuric or hydrochloric acid, if a 
little be rubbed in the palm of the hand the odour will 
frequently indicate the nature of the fatty material. 

Soft soaps are assayed in the same way as hard soaps, 
but the manipulation is somewhat more troublesome, and 
therefore involves a little extra caution. 

Unsaponified Fatty Matter. — A properly-made soap is 
entirely soluble in water. If, therefore, after a sample of 
soap has been dissolved in hot water and allowed to rest 
for awhile a film of fatty matter appears on the surface 
(and which makes a greasy stain upon paper), that portion 
of the fat has not been saponified. 

* Good methylated spirit answers equally well, and is much cheapoi 
than alcohol. 
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Since pure soap is entirely soluble in alcohol, any in- 
soluble colouring matter which may have been introduced 
into the soap may readily be separated, and, if desirable, 
examined by ordinary chemical tests. 

Bampel's Method of Assaying Soaps. — 1. The analysis 
of soaps does not present any more difficulty, and may be 
done in as little time and with as much precision as that 
of alkalies. 2. There is no necessity for analyzing marbled 
soap, for it cannot be adulterated \ an excess of water would 
precipitate the marbling, and the introduction of foreign 
substances would prevent its formation. 3. For the white 
or unicoloured soaps, Le, manufactured according to the 
Marseilles method, the quantity of water is determined by 
the usual process. The soap in thin shavings is submitted 
to a temperature of 212° F. The soap is weighed 
before and after drying, the difference in weight giving 
the proportion of water. One drachm dissolved in 2 ounces 
of hot water indicates, by the limpidity of the solution, 
if the soap has been manufactured by liquefaction. If the 
solution is muddy, this effect is due to the presence of 
resin. Liquefied soaps do not require further analysis, 
for they can contain neither insoluble nor inert substances. 
4. Unicoloured, white, or other liquefied soaps mixed 
with resin, manufactured by saponification and evapora- 
tion, always produce muddy solutions. 5. To ascertain 
the presence and quantity of insoluble substances con- 
tained in soap, the process is simple and easy. Introduce 
into a small test-tube a few grains of soap, and heat it 
with about ten times its weight of alcohol. The solution 
is soon completed if there is no insoluble impurity ; if, on 
the contrary, a deposit is left, it is to be well washed 
several times with alcohol, and weighed after drying. Its 
weight indicates the quantity of insoluble substances in 
the soap. 

When the proportion of water and insoluble maltei 
has been ascertained, the operator has approximately 
determined the value 6f the soap. Indeed, if the soap 
has given 30 or 34 per cent, of water, and 1 or 2 per cent. 
of insoluble matter, it is certain that the soap contains 6 

p 
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per cent, of alkali, and 60 per cent, of fatty acids, which 
are the constant proportions of the marbled and pure 
white liquefied soaps. If, on the contrary, the proportion 
of water exceeds 35 per cent., or the insoluble matter 2 
per cent., it is a certain proof that the soap has been 
adulterated. In either case it is useless to determine the 
proportions of fatty and inert substances that the soap 
contains. 

By burning a small quantity of soap and assaying the 
residuum in the same manner as by the alkalimetric 
process, the real quantity of alkali and inert substances 
is determined at the same time. The alkalimetric assay 
is not necessary; indeed, when soap is burned, the 
residuum obtained contains all the fixed principles of the 
soap, but instead of having the soda in a caustic state, as 
in the soap, it exists in the form of a carbonate. 

6. To ascertain the value of the soap as to the pro- 
portions of fatty acids and base it contains the following 
is recommended : — ^A given weight of soap in solution is 
decomposed by an acid ; the fatty acids float on the surface 
of the liquid, and it is easy to collect them and determine 
their weight. When they do not collect easily, they are 
mixed with a known weight of white wax (previously 
dried) which hastens their solidification. A cake is thus 
obtained which, when cold and dried, is weighed, the 
weight of the wax used being deducted from the gross 
weight of the cake. To obtain the proportion of alkali, 
calcine a given weight of the soap in an iron ladle ; all 
the soda becomes transformed into carbonate, and the real 
quantity of the alkali is determined by the alkalimetric 
test. 

D'Arcet's Method. — If preferred, D' Arcet's system may 
be adopted, which consists in dissolving 2i drachms of 
soap in 2 ounces of hot water ; from 1 to 2^ drachms of 
pure and dried white wax are then added, and the whole 
boiled until the wax is melted, when the mixture is decom- 
posed by the normal test-acid as in the ordinary alkali- 
metric process. After cooling, the weight of the fatty acids 
is determined by deducting the weight of wax used. By 
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submittiag the fatty acids to pressure, the solid and 
liquid acids may be recognised by their consistency, 
odour, &c. 

When the soap under examination has been made from 
materials rich in stearine, the addition of white wax may 
not be necessary, since the fatty acids will set into a 
hard cake. When, on the other hand, the separated 
acids solidify slowly, and when cold form a soft cake, 
it indicates that liquid vegetable oils have been employed 
in the manufacture. 

To determine the quantity of resin in soap, Dussauce 
s^gg^s^s ^^^ following : — One ounce of soap is decomposed 
by an excess of sulphuric acid. The fatty acids obtained 
after cooling are washed ^ith slightly acidulated water. 
The cake of fatty acids is divided into small equal pieces 
and well dried. A certain quantity is dissolved in five or 
six times its weight of alcohol at 90®. When the solution 
is made, boiling water is added to it ; the proportion of 
water must be larger than that of the alcohol. An imme- 
diate separation takes place, and the fatty acids float on the 
surface of the liquor, which becomes limpid if the soap does 
not contain resin, and, on the other hand, becomes milkj 
if resin is present. After the solidification of the fatty 
acids by cooling, the cake is divided again into pieces, dried 
and weighed. The difference in weight from that of the 
acids before the treatment by alcohol gives the proportion 
of resin contained in the soap. 

Bichardson and Watt's System. — They give the follow- 
ing plan for analyzing soap : — ^The soap is dried over a 
water-bath at 212° F., and is then dissolved in alcohol (100 
grains require 3 ounces of alcohol), and heated to boiling 
over a water-bath. The soap, resin, and free fat enter into 
solution, leaving the mineral constituents, glue, starch, 
dextrine, &c. undissolved. The liquid is filtered and the 
residue washed with alcohol. The alcohol is expelled from 
the filtrate by evaporation. Addition of water then sets 
free any resin or uncombined fat. These are collected on 
a filter, dried and weighed. The filtrate now only contains 
the fat soap and resin soap if any, and must be treated by 
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the alkalimetric test to determine the amount of potasu 
or soda in combination with the fatty acids. 

At the same time that the soap solution is decomposed, 
the fat and resin acids rise to the surface, and these are 
collected on a weighed filter, washed with hot water, dried 
in vacuo, and again weighed. The weight expresses the 
joint amount of fatty and resin acids in the soap. Cold 
alcohol will dissolve out all the fatty acid, together with a 
small proportion of the resin from the filter, and the 
filter dried in vacuo and weighed as before, gives approxi- 
mately the amount of resin in the soap. 

To determine whether the base of the soap is soda or 
potash, the solution of the sulphates filtered from the fatty 
acids is concentrated and treated with tartaric acid and 
bichloride of platinum in the usual way. The filter 
containing the matter insoluble in alcohol is dried and 
weighed, after being thoroughly washed in alcohol. In 
genuine soap this insoluble matter is of very small amount, 
not exceeding 1 per cent, for mottled and even less for 
yellow soap. 



CHAPTER XXVI. 
PURIFYING AND BLU ACHING OILS AND FATS. 

Bleaching Palm-oil : Watt's Chrome Process. — Eecovery of the Chrome. 
— Bleaching Palm-oil with Chromate of Lime. — Purifying Oils. — 
Dunn's Method. — Justice's Method. 

A VERY necessary brancli of the soap-maker's aft is that of 
decolouring or bleaching oils or other fatty matters pre- 
vious to their introduction, with other and superior goods, 
into the soap-pan. The most important of all saponifiable 
materials possessing a colour natural to itself is palm-oil ; 
but its deep orange-red colour, except for special purposes, 
would render it comparatively valueless as a soap-making 
material if there were no means of depriving it of its 
characteristic colour. In the early part of the present 
century many attempts were made to destroy, modify, or 
in some degree to reduce the intensity of the red colour of 
this oil. It was subjected to a high temperature, which 
changed the red to a brown tint ; nitric acid was found 
to change the colour from red to yellow ; it was subjected 
to the oxidising influence of the air, which greatly reduced 
its objectionable redness, and numerous other processes 
(including of course chlorine) were devised to render it 
serviceable as a partial substitute for tallow ; but it was 
not until the year 1836, when Mr. C. Watt introduced 
his now well-known process for bleaching palm-oil by 
means of chromic acid, that the usefulness of this oil as a 
soap material could be fully enjoyed. By all the previous 
processes, the colouring matter of the oil, though modified, 
was neither removed nor actually destroyed, for it was in- 
variably found that, in contact with caustic alkali, the colour 
more or less returned, and therefore affected the ultimate 
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colour of the soap. By the " chrome process," however, 
the colouring matter of the oil was entirely removed and 
the oil rendered as white as the finest English tallow. 
The importance of this process at a time when palm-oil 
was worth about £32 per ton and tallow about £56 can 
readily be imagined, and although some years elapsed 
before the trade fully recognised its importance, it was 
eventually adopted by all soap-makers in every part of 
the Kingdom. The process is conducted as follows : — 

BleacMng Palm-oil : Watt's Clirome Frocess. — One 
ton of raw palm-oil melted by steam heat and allowed to 
settle is placed in a wooden tub or vat, and is stirred with 
a wooden crutch until it has a temperature of about 120° F. 
or even lower in hot weather ; 28 lbs. of bichromate of 
potassa are then dissolved in boiling water and the solution 

Eoured into the vat and the stirring continued ; 60 lbs. of 
ydrochloric acid are then added, and the stirring vigour- 
ously kept up. In a few moments the oil assumes a dark 
brown colour, which in a few minutes changes first to a 
dark green and then quickly to a lighter green, with 
slight foaming, when the operation is complete. If small 
samples are taken from time to time and placed upon a 
piece of glass or porcelain, the rapid changes of colour 
appear very remarkable, and when the last stage is 
reached (which is sometimes the case within five minutes 
after the acid has been introduced) the oil upon the palette 
will be perfectly free from colour. If now a drop or two 
of the bleached oil be treated with a drop of soda ley, the 
mixture will be quite colourless if the operation has been 
properly conducted. A current of steam or a few pails 
of boiling water are now introduced, with brisk stirring, 
after which the oil is allowed to repose. In about twelve 
hours the " green liquor," as it is called, is drawn off by 
a plugged opening at the bottom of the vessel, and the 
bleached oil is then ready for the soap-copper. The green 
liquor, which contains oxide of chromium in solution, is 
carefully preserved, and may be treated for the recovery 
of the chrome by a process which will be described 
hereafter. 
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Instead of using hydrochloric acid, 40 lbs. of sulphuric 
acid and 60 lbs. of common salt may be used. The 
sulphuric acid is diluted with about twice its bulk of water, 
and the salt, previously dissolved in cold water, is mixed 
with the solution of bichromate of potassa in the proportion 
given. Some persons, in bleaching palm-oil by the above 
process, have been known to use as much as 40 lbs. of 
bichromate to the ton, an excess not only extravagant but 
unnecessary. 

In bleaching palm-oil by the above process it is of great 
importance that the temperature of the oil should not be 
above 120° F., since the chemical action which takes 
place after the introduction of the bichromate and acid 
greatly augments the temperature of the oil, and when this 
latter stands at a higher point than we have indicated the 
bleached oil is liable to assume a brown or " foxy " colour. 
The author has most successfully bleached palm-oil when 
it has been almost at the point of congealing. 

Becovery of the Clirome. — ^Although the recovery of the 
most costly ingredient employed in the process of bleaching 
palm-oil with chromic acid is not now, owing to the greatly 
reduced price of bichromate of potassa, of such paramount 
importance as it was formerly, there will be little difficulty 
in showing that even now, where this salt is used exten- 
sively, or even in moderate quantities, it will pay to save it 
from the gutter. The process, which was originated by 
Mr. Charles Watt, jun., may be described as follows : — 
The " green liquor ^' resulting from the bleaching of palm- 
oil, and which is rich in oxide of chromium, is placed in a 
wooden vat or tub. A quantity of slaked lime is worked 
up with water into what is termed milk of limey small quan- 
tities of which are added cautiously, with continual stirring, 
to the green liquor, until all the free sulphuric or hydro- 
chloric acid is saturated. No excess must be added, other- 
wise the oxide of chromium will be precipitated. When 
the saturation of the acid is complete the vessel is allowed 
to rest for an hour or two, after which the liquid is trans- 
ferred to another vessel, and milk of lime again added and 
well stirred in, until the supernatant liquor is colourless. 
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After a few hours' rest the clear liquor is run off and fresh 
water added, which, after a further repose, is again run offi 
this operation of washing being continued until the clear 
liquor is tasteless. After about twelve hours' repose, the 
whole of the liquor is run off, and the deposit^ which is a 
mixture of oxide of chromium and lime, after being well 
drained, is spread over an iron plate, with a furnace fire be- 
neath to the depth of about two inches. The fire being kindled, 
the paste is first allowed to dry, when the heat is gradually 
increased. When the plate acquires a cherry-red heat 
the^r^ mass will gradually assume a yellow colour nearest 
the plate, and the mass will break up into irregular cakes. 
When these have become roasted about half through they 
must be turned over one by one, and the roasting continued 
until the whole assumes the yellow tint of ckromate of lime. 
It will generally be found that the lumps will fall into a 
coarse powder, in which case, in order to ensure uniformity 
and to prevent over-heating (which must be strictly avoided) 
the substance should be constantly turned over by means 
of a trowel or shovel, a long-handled trowel being a most 
convenient tool for the purpose. It is advisable in prac- 
tice to shift from the centre of the plate those portions 
which are sufficiently roasted* and to. replace them with 
those which are less done ; the finished material may 
be shovelled into an iron box or barrow, and there allowed 
to remain until cold, when it may be put into a cask until 
required for use. 

. Bleaching Palm-oil with Chromate of Lime. — About 
60 lbs. of the chromate of lime prepared as above are 
sprinkled into a vat containing a ton of melted palm-oil, 
and well crutched or stirred in ; and when the whole has 
been introduced 60 lbs. of hydrochloric acid are added, and 
the stirring continued until the usual reaction takes place 
and the oil is completely bleached. A few buckets of hot 
water may now be introduced with brisk agitation, and the 
usual time then allowed for settling. It is hardly neces- 
sary to say that the green liquor resulting from this opera- 

* It is very important that the heat should be only of a dall red. Be- 
yond this point the product becomes decomposed and useless. 
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kion may be treated as before, and the chrome again 
recovered. 

Purifying Oils. — Msh oils may be purified by first boil- 
ing them with a weak caustic sodA ley — about half a pound 
of the alkali dissolved in half a gallon of warm water to 
each ton of oil. This being well stirred into the oil, half 
a pound of sulphuric acid diluted with six times its weight 
of water is then added, the whole being boiled by steam 
for about a quarter of an hour. After about an hour's rest 
the liquid is run off from the bottom of the vat, and the 
operation of bleaching commenced. 4 lbs. of bichromate 
of potassa dissolved in hot water is first introduced, and this 
is immediately followed by adding 2 lbs. of sulphuric acid 
diluted as before ; and after steam has been blown through 
the oil for a short time 1 lb. of nitric acid diluted with 
1 quart of water is introduced, and the boiling continued 
for half an hour longer. The oil is then to be well washed 
with boiling water, and then allowed to rest until all the 
liquid matters have subsided. 

All fixed vegetable oils and also fats may be purified 
and decoloured by means of chromic acid, but the opera- 
tion is more effective when a solution of bichromate of 
potassa and either dilute sulphuric acid or hydrochloric 
acid are mixed during the process, when the alkali, being 
attacked by the acid, sets the chromic acid free. Melted 
kitchen-stuff and other rank fatty matters may be greatly 
improved, both in smell and colour, by judicious treatment 
with small quantities of bichromate and any mineral acid, 
but in order to remove the traces of green oxide of chro- 
mium which are apt to remain in fatty matters containing 
a considerable amount of stearine, it is advisable to well 
wash the bleached fat by the free use of steam or by 
means of boiling water, and the vessel in which the opera- 
tions have been conducted should be well covered with 
sacking so as to retain the heat as long as possible, and 
thus facilitate the subsidence of the green liquor. 

In the purifying of fish and other oils chloride of lime, 
made into a thin creamy mass, has frequently been em- 
ployed, with the addition of dilute sulphuric acid. About 
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1 per cent, of the chloride and 1 J per cent, of sulphuric 
acid diluted with twenty times its weight of water are 
about the right proportions. The oil is first gently heated, 
the chloride of lime is then added and well stirred in, after 
which the dilute acid is introduced, and the agitation kept 
up until a sample exhibits a satisfactory appearance. 
Steam is then blown in or hot water applied to thoroughly 
wash the oil, when it is allowed to rest for some hours. 
The clear oil is then run off into a proper receptacle. 

Solutions of tan, or tannic acid, followed by chloride of 
lime and dilute sulphuric acid have also been used in 
purifying fish oils. 

Ihum's Method. — Mr. Dunn purified these oils by heat- 
ing them with steam to a temperature of from 180° to 
200*^ F., and then forcing a stream of hot air through the 
oil, after which the oil was washed by steam or hot water 
and afterwards filtered. A. strong solution of common 
salt, or a mixture of salt and sulphate of copper (both in 
solution), and the whole well agitated for some time, ifl 
another method of purifying fish oil which has been 
frequently adopted. The oil is afterwards filtered through 
fresh charcoal, or is allowed to clarify by resting for a few 
hours. 

Palm and other oils frequently contain foreign matter, 
the presence of which is likely to retard the chemical 
action of the bleaching agent ; it is better, therefore, to 
remove these impurities by first heating the oil and then 
allowing it to rest for several hours, so that these matters 
may subside. 

Justice's Method of Fari^jruig and Bleaching Oils and 
Fats consists in mixing with these substances, while in 
a melted state, pulverised dry fuller*8-earth, and then 
separating the earth from the oil or fat by allowing it to 
subside. The fatty matter to be purified is placed in any 
vessel suited to the purpose, and is heated until it is 
perfectly liquid. The temperature required of course 
varies virith the different kinds of oil or fat, but it is simply 
sufficient that the material to be treated be brought to the 
liquid state. When the fat is thoroughly melted a quantity 
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of finely- powdered fuUer's-earth, or an equivalent of clay, 
is spread over its surface and mixed with it by agitation, 
after which the fuUer's-earth is allowed to subside. The 
fullers'-earth being now at the bottom of the vessel, the 
oil or fat, freed from impurities and colouring matter, but 
in other respects unchanged, is ready for use. The 
residuum, consisting of fuller's-earth mixed with oil, after 
the clear portion has been drawn off, may be put into 
boiling water, which separates the oil or fat from the 
earth and permits it to rise to the top, where it can be 
recovered. The refuse may then be thrown away or 
utilised in any desired manner. The amount of fuller's- 
earth to be used varies with the different kinds of fats and 
oils, say from 1 to 15 per cent, by weight of the fat or oil 
to be treated. No stills or machinery are needed, the 
only apparatus required being an ordinary vessel of suit- 
able capacity in which to warm the oil or fat, and if 
desired ono or more settling tanks. 



CHAPTER XXVII. 

RECOVERY OF THE GLYCERINE FROJf WASTE 

OR SPENT LEYS. 

Young's Process. — Payne's Process. — ^Veremann's Process. — O'Farreirs 
Process. — Thomas and Fuller's Process. — ^Allan's Process. — Lawson 
and Salman's Process. — Clolus's Method. — Benno, Japp6, and Co.'s 
Method. 

It had always been a source of regret that the enormous 
quantity of glycerine set free during the process of saponi- 
fication should have been ruthlessly wasted, and that no 
practical effort should have been made to recover this 
valuable product from the exhausted leys. The high price 
of glycerine, however, naturally turned attention to the 
soap-maker's waste leys, which were known to contain 
large quantities of this important substance ; and to save 
it from its usual fate — the gutter — certain ingenious per- 
sons have devised various methods for its extraction. Of 
the several patents which have been obtained for recover- 
ing glycerine from spent leys, the following abstracts will 
prove interesting, but as these patents are of recent date 
they cannot, of course, be worked without the consent of 
the respective patentees. 

Mr. Benjamin Tonng's Frocess consists in first put- 
ting the waste ley into capacious evaporating-pans or 
other suitable vessels, provided with coils of pipe made of 
any suitable metal, through which superheated or ordi- 
nary steam is passed. The free and carbonated alkalies 
(soda or potassa) are next neutralised by adding a solu- 
tion of sulphuric acid in about the following proportions, 
namely, one part of water and one part of the sulphuric acid 
of commerce (68° B.), in about the proportion of two gallons 
of the diluted sulphuric acid to every forty gallons of the 
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waste soap-liquor. The solution of sulphuric acid is added 
to the waste soap-liquor in its original bulk, or when it is 
reduced to about one half that bulk by evaporation. Su- 
perheated or ordinary steam is then passed through the coils 
of pipe connecting with the evaporating-pans, and the waste 
liquor is concentrated to about one-tenth of the original 
volume. If any resin or fat is contained in the waste 
liquor it is admissible to add a slight excess of the dilute 
acid, and to remove the same — ^the resin or fat — by strain- 
ing the concentrated liquor through cloth or any other 
suitable material made into bags or otherwise, after it has 
been evaporated to about one-tenth of its original volume. 
A small quantity of carbonate of lime is then added to the 
strained liquor, and it is further concentrated by evapora- 
tion until upon cooling it assumes the consistency of a 
syrup or paste, which consists of a mixture of chlorides 
and sulphates of soda and potassa, sulphate and carbonate 
of lime, and glycerine. The entire contents of the evapo- 
rating vessels are then placed in a centrifugal machine, 
such as is used for causing the separation of sugar from 
molasses, which is then set in motion and caused to rotate 
rapidly on its axis, thereby causing the removal of the 
glycerine. By this means the greater portion of the salts 
of soda, potassa, and lime are retained in the interior of 
the centrifugal machine, the glycerine being thrown off 
by the rapid rotation of the machine. As the glycerine 
thus obtained holds a certain quantity of salts in solution, 
these are separated by distillation. 

Mr. George Payne's Process. — The inventor takes the 
spent ley resulting from the manufacture of soap and 
saturates any free alkali present with an acid. He prefers 
to use sulphuric, hydrochloric, or nitric acid. He then 
takes a solution of tannin or tannic acid, and adds this 
to the spent ley after being neutralised by the acid. This 
solution should contain about one part by weight of tannin 
or tannic acid to about ten parts by weight of water. 
The addition of the solution to the ley is continued until 
it ceases to precipitate any albuminous or gelatinous 
nuitter. 
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The precipitate which is thus formed is separated by 
filtration, or is allowed to settle. The remaining liquid 
consists chiefly of raw or impure glycerine and chloride 
of sodium. The solution should be warmed, as experience 
shows that heat facilitates the formation and separation of 
the precipitate. In some instances the solution may be 
found to be slightly acid ; if so, it must be neutralised by 
the addition of milk of lime. The clear liquor, which is 
a mixture of glycerine and spent ley, is next heated to 
expel the water, thereby concentrating the mixture and 
removing from the same a large quantity of the salts, 
which will crystallise out during the process of evapora- 
tion. For this purpose heated air, superheated steam, or 
the direct heat of the fire may be employed. 

By this process a concentrated solution of glycerine is 
obtained containing about 10 per cent, of salt, and the 
glycerine may be separated by distillation and refined in 
the usual way. The inventor says that " the glycerine 
obtained by this process may be more easily refined by 
distillation than that obtained by any known process." 

Versmann's Process.— The object of this invention is 
the recovery of glycerine from soap leys, and its more or 
less complete separation from chloride of sodium, carbo- 
nate of soda, and caustic soda. A large percentage of 
these salts is separated by simply boiling down the soap 
ley and raking out the salts as they become insoluble. 
The concentrated solution is then allowed to cool, after 
which carbonic acid gas is passed through it until the 
whole of the carbonate and caustic soda is converted into 
bicarbonate of soda, which being much less soluble in 
glycerine than either the carbonate of soda or caustic 
Boda, may readily be removed by filtration or other con- 
venient means. 

The inventor sometimes commences by passing carbonic 
acid gas through the original soap ley, but he finds it 
more convenient to first reduce the hvSk of the liquid by 
boiling down, thereby separating large quantities of the 
salts, and then treating the liquid with carbonic acid. The 
liquid from which the bicarbonate of soda has been 
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•emoved is very rich in glycerine, but it still retains 
sensible quantities of chloride of sodium and other salts, 
the presence of which may act injuriously in the subse- 
quent applications of the glyceriae to certain purposes. 
These salts are separated by submitting the liquor, either 
hot or cold, to the process of " Osmose,'* in an apparatus 
known as the " Osmogene," such as is used in the separa- 
tion of saline compounds from solutions of beet-rool sugar. 
By this process nearly all the salts are separated from the 
glycerine. But as the latter becomes diluted with water 
it may be concentrated by evaporation, when it will be 
ready for the market as crude glycerine. 

O'Farrell's Process. — The spent leys are evaporated 
immediately they are drawn off from the soap-pan by fire 
heat or dry steam applied by any suitable apparatus, till 
a saturated aqueous solution of common salt is obtained, 
and this saturated solution is used for the purpose of sepa- 
rating the glycerine from a fresh portion or second charge 
of soap, when the spent ley obtained from this fresh 
portion or second charge is evaporated, and this is again 
returned to the soap-copper for the purpose of separating 
the glycerine from a third charge, and the ley obtained is 
evaporated as before. The process is repeated until the 
quantity of glycerine present in the solution is sufficiently 
concentrated to be economically separated. 

Having by th^ means obtained the maximum amount 
of glycerine in the minimum volume of spent soap leys, 
the inventor proceeds to evaporate the solution till as 
much salt as possible crystallises out, when the glycerine 
is dissolved out from the residue by means of methylated 
spirit or other suitable liquid, or the glycerine may be 
separated by distillation in vacuo. 

Thomas and Fuller's Process. — The spent or par- 
tially spent leys are first evaporated until nearly all the 
salts are deposited; the resulting liquor, which is strongly 
impregnated with glycerine, is then boiled with an excess 
of fat or fatty acids, which readily combines with the 
soda salts, and removes all salts which may be in suspen- 
sion in the liquor. The solution is then filtered and sub- 
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jected to distillation to recover the glycerine. Or the 
spent leys may be treated with quick-lime to convert the 
carbonate of soda into caustic soda, and after filtration 
boiled to concentration, and then fat or fat acid may be 
added to remove the soda and such salts as may be in 
suspension. The method described above, however, is 
preferred, using simply concentrated leys and a fat acid 
as the more eflfectual means of clearing the liquor of 
salts. 

Allan's Process. — ^The inventor first neutralises the 
spent leys with any mineral acid with agitation. After 
settling, he adds a solution of alum, chloride of lime, or 
crude pyroligneous acid, stirring thoroughly. If pre- 
ferred, he evaporates to nearly "salting point" before 
adding any of the substances mentioned above, and allows 
the precipitate to deposit. After settling he draws off 
the clear liquor and evaporates it to a concentrated con- 
dition in pans (to which the heat is only applied at the 
sides), or in shallow pans with sloping bottoms, to which 
the heat is applied. The liquor is then distilled in a 
glycerine retort heated by superheated steam from within, 
and provided with an exit pipe at the bottom, which 
carries off the precipitated salt as it accumulates. 

Lawson and Salman's Process consists in first evapo- 
ratinff the leys to a density of from 1"14 to 1*16, and 
allowing the solution to cool. The salt liquor being thus 
concentrated, the residual soapy matters remaining in 
solution are rendered insoluble, and, rising to the surface, 
may readily be removed by dkimming or otherwise for 
further use. To remove the albuminous matters remain- 
ing in the liquor it is first heated, after which a salt of 
chromium sesquioxide is added, which is capable of tanning 
or rendering albumen insoluble. The quantity of the 
chromium salt added will depend upon the percentage of 
albuminous matter existing in the ley. The albuminous 
matters thus rendered insoluble by the addition of the salt 
are precipitated and removed. 

The removal of these matters at this stage prevents 
their decomposition by further evaporation, and thus a 
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purer and more concentrated glycerine of better colour 
than usual is obtained. The alkalinity of the liquor is 
at the same time neutralised by a suitable acid. 

The inventors remark, " A very convenient method of 
effecting our invention, so as to obtain these two results, 
i.e. the tanning of the albuminous matters and the 
neutralisation of the alkalinity, is to use the waste liquor 
resulting from the bleaching of tallow or other fats or oils 
(chrome liquor P). For a ley such as the above we may 
add the bleaching liquor in the proportion of, say, 1 to 
3 gallons for every 100 gallons of original ley ; but this 
must depend entirely on the strength and colour of the 
ley. "When treating highly-coloured leys, we add a pro- 
portion of free chromic acid to the waste liquor, which, 
by the oxidation and destruction of the colouring matters, 
is reduced to a salt of chromium sesquioxide capable of 
removing the albuminous matters as above.'* 

The quantity of chromic acid will necessarily vary, but 
for the above quantity of ley we should say about half a 
pound of bichromate of potash added to a mixture of 
three-quarters of a pound of sulphuric acid in 2 lbs. of water, 
and add this mixture in the proportion of 5 lbs. to 20 lbs. 
to every 100 gallons of ley, according to circumstances. 
"We now treat the liquor with a small excess of calcium 
carbonate (say, for example, 1 to 2 gallons "cream of 
whiting" to 100 gallons of ley), and maintain at a boiling 
temperature for a short time. This precipitates the whole 
of the chromic salts, and neutralises any slight proportion 
of acid remaining. The chromic oxide contained in the 
resulting precipitate can be recovered for another opera- 
tion in any suitable and well-known manner. The re- 
sultant liquor obtained by removing the precipitate by 
subsidence or filtration will be found clear and almost 
colourless. It is then concentrated by further evaporation, 
which causes the gradual separation of the salt, which can 
be again used in the manufacture of soap. 

The crude glycerine finally obtained is of greater purity 
and better colour than usual. 

K. Victor Clolii8*8 Method. — ^To effect a separation of 

Q 
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Pickling Soap. — Under this attractive heading we may- 
state that some very competitive soap-makers have occa- 
sionally adopted a plan of artificially hardening the 
surface of soap containing an infinitesimal proportion of 
fatty matter by soaking it for a few hours in a strong 
solution of common salt. The soap bars (which require 
careful handling !) are gently deposited in the strong 
brine, where they are allowed to remain until the surface 
is sufficiently indurated, after which they are quickly 
rinsed and then submitted to the drying-room for a short 
time. By this method the soap assumes a virtue which it 
does not possess. 

The Oleometer. — ^This very useful instrument, for ascer- 
taining the density of fixed oils, is thus described by Mr. 
Cooley: — **A delicate areometer or hydrometer,^ so 
weighted and graduated as to adapt itself to the densities 
of the leading fixed oils. As the differences of the specifio 
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gravities of these substances are inconsiderable, to render 
it more susceptible the ball of the instrument is pro- 
portionately large and the tube or stem very narrow. 
The scale of the oleometer in j^eneral use (Gobby's) is 
divided into 60 degrees, and it floats at or zero in pure 
poppy oil ; at 38 or 38 J in pure almond oil, and at 50 in 
yure olive-oil. The standard temperature of the instru- 
ments made in this country is now 60° ; those made on 
the Continent 64*5° F. The oil must therefore be brought 
to this normal temperature before testing it, by plunging 
the glass cylinder containing it into either hot or cold 
water, as the case may be ; or a correction of the observed 
density must be made. The last is done by deducting 2 
from the indication of the instrument for each degree of 
the thermometer above the normal temperature of the 
instrument, and adding 2 for every degree below it. 
Thus : suppose the temperature of the oil at the time of 
the experiment is 60° F. and the oleometer indicates 60°, 
then — 

60*0' Actual temperature, 
64*5 Normal temperature* 

6*5 Difference. 

Indication of the oleometer « • • • 61*0 

The difference b'5y, 2=: 11*0 

Beal density 60*0 

Suppose the temperature observed at the time of the 
experiment is 52° and the oleometer indicates 45°, then — 

64*5 Normal Temperature. 
62*0 Actual Temperature, 

2*6 Difference. 

Indication of the oleometer 46*0 

The difference 26x2= 6*0 

Heal density 60*0 

The oil is therefore presumed to be pure. 

Aluminate of Soda. — It has been proposed to employ 
this salt as a substitute for caustic soda in the manufac- 
ture of soap. Aluminate of soda is prepared from bauxite^ 
an aluminate of iron, and from cryolite, a double fluoride 



330 THE AR7 OF SOAP-MAKING. 

of sodium and aluminum. Bauxite is calcined with soda 
ash, whereby an aluminate of soda is formed, and the 
oxide of iron is separated by lixiviation, the resulting 
liquors being evaporated until a dry commercial alumi- 
nate of soda is obtained, the composition of which is — 
soda, 43 ; alumina, 40 ; water and impurities from the 
soda ash employed, 9. Cryolite (powdered) is mixed 
with six equivalents of lime and boiled with water, 
when an insoluble fluoride of calcium is formed and the 
alumina becomes dissolved in the excess of caustic soda. 
If an excess of lime is used, the alumina will be precipi- 
tated, leaving caustic soda alone in solution. We under- 
stand that soap is made in the United States to a con- 
siderable extent from aluminate of soda. 

For making soap from aluminate of soda, about equal 
parts of lard and tallow are preferred, and these should 
not be heated to a greater extent than is just necessary to 
liquefy them. The materials are not boiled in the usual 
way, but the combination is effected at the lowest tem- 
perature at which they can be intimately mixed. 

To determijie the Qnantity of Besin in Soaps. — 
Mr. Sutherland recommends the following process, which 
is said to give very satisfactory results : — 500 grains of 
soap cut into small pieces are introduced into a capsule 
and covered with concentrated hydrochloric acid, the 
contents are gently boiled till the soap is dissolved and 
entirely decomposed ; 4 ounces of hot water are added, 
and the capsule is set aside to cool. "When cold, the cake 
of fatty acids and resin is removed and washed several 
times with warm water. After cooling it is dried and 
gently remelted, and kept for a few minutes at 212° to 
evaporate all traces of water. 

This cake containing the fatty acids and the resin 
is carefully weighed. 

100 grains of the mixture are placed in a capsule and 
covered with strong nitric acid and the temperature 
raised to the boiling-point ; a powerful reaction takes place 
with violent evolution of nitrous vapours. The heat is 
withdrawn till the violence of the action subsides, and is 
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again applied to maintain a gentle ebullition for a few 
minutes. Small portions of nitric acid are successively- 
added till no further distinctly appreciable quantity of 
nitrous acid is given off. The fatty acids are now allowed 
to cool, and are removed from the acid solution strongly- 
coloured by terebic acid. The cake is then washed by 
melting it in a further quantity of nitric acid. When 
cold it is dried and melted at a gentle heat till acid fumes 
cease to be given off. The resulting cake is the pure fatty- 
acid freed from resin, the latter being indicated by the 
loss. It will be observed that a correction must be made 
to obtain the exact relative proportions between fat and 
resin originally put into the soap-pan, as fats on being 
decomposed lose about 4J per cent, of their original 
weight. Hence, in making the calculation a proportionate 
addition must be made to the fatty acid before dividing 
its weight by that of the resin indicated. This process 
may be also used to determine resin in bees'- wax. 

Detection of Besin in Soap. — ^Mr. C. Barford decom- 
poses the soap with hydrochloric acid, and washes the 
mass thus obtained with water. He then treats it with a 
caustic soda ley of the specific gravity of 1*1 diluted with 
6 volumes of water, avoiding excess. He then evaporates 
it to dryness over a water-bath, grinds up the residue, and 
dries in stove at 100°. One portion of this powder is 
utilised for the determination of the fatty acids, and 
another portion is put into a very dry bottle, and from 5 
to 6 per cent, of absolute alcohol are added for every 
gramme of soap. It is heated at 80®, to dissolve the soap 
of the fatty acids and of resin, and allowed to cool again 
while well stoppered. The alcoholic liquid, when cold, is 
mixed with 5 times its volume of ether. The whole is 
well shaken up and left to settle. The resin soap is entirely 
dissolved, whilst the soap of the fatty acids is deposited 
almost entirely. After standing for 24 to 48 hours the 
ethereal liquid is decanted, and the residue is treated with 
hydrochloric acid. This method is based upon the slight 
solubility of a soda soap of the fatty acids in the above 
mixture of alcohol and ether. 
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Cheap Almond Soap. — ^To impart the odour of bitter 
almonds to soap, nitro-benzol has been much employed. 
It is exceedingly powerful as a perfume, and must there- 
fore be used in moderation. It is largely used in some 
parts of England for scenting cheap tablet soaps. In small 
quantities it has also been employed to disguise the dis- 
agreeable odour of cocoa-nut oil. 

Analyses of Soft Soaps. — The following analyses may 
be useful as showing the composition of several well-made 
soft soaps : — 

Good soft soap of London make : Potash 8*6 + oil and 
tallow 45 + water 46*5 in 100 parts. — Ure. 

Thenard gives the composition of soft soap as : Potasli 
9-5; oil 440; water 465 = 100. 

Belgian soft or green soap : Potash 7 + oil 36 + water 
57 = 100.— t/m 

Scotch soft soap: Potash 8 + oil and tallow 47 
+ water 45 = 100.— Ure. 

Another well-made soap: Potash 9 + oil and ^ 34 
+ water 57 = 100. / 

An olive-oil (Gallipoli) soft soap from Scotland con- 
sisted of potash with a good deal of carbonic acid 10, oils 
48, water 42 = 100.— Ure. 

A rapeseed oil from Scotland consisted of potash 10 
+ oil 51-66 + water 38-33. 

A semi-hard soap from Verviers, for. fulling cloth, called 
savon Sconomique, consisted of potash 11*5 -|- fat (solid) 62 
+ water 265 = 100.— Ure. 

M. Jnncmann proposes to make a soap by dissolving 28 
parts of soda ash in 100 parts of molasses, and stirring 
in 100 parts of oleic acid. 

Potato Flour in Sofb Soap. — In the year 1838 Sheridan 
(the original inventor of silicated soap) obtained a patent 
for making soft soap with potato flour. The proportions 
were : potato flour, 16 lbs. ; potash leys, 100 lbs. ; water, 
270 lbs. How many times has the same process been, 
with slight modifications, re-patented ! 

Liqnored soaps are such as have water (with or 
without silicate of soda) added to them after removal from 
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tlie pan. Watered, or *' run " soaps are those which have 
water or weak leys added and mixed with the soap in the 
soap-pan. 

Saponification of Ventral Fatty Bodies by Soapss 
By 'M. J. Pelouze. — One of the oldest and most skilful 
candle-makers in France, M. de Milly, made a series of 
important experiments on the saponification of fatty 
matters, and especially suet, by lime, in which he demon- 
strated that a much smaller percentage of lime than was 
ordinarily employed would eflfect the complete saponifi- 
cation of the fatty matter. Having reduced the per- 
centage of lime from 15 to 8 or 9 per cent., he subse- 
quently reduced the proportion to 4 per cent, of the fatty 
matter operated upon, the condition being that of sub- 
jecting the lime, water, and fatty matter to an elevated 
temperature. The operation was performed in a metallic 
boiler, which was maintained for several hours at a tem- 
perature corresponding to a pressure of 5 to 6 atmospheres. 

It is easy to understand the economy of an operation 
which enables us to diminish to one half the quantity of 
sulphuric acid necessary for the decomposition of the lime 
soap. It appeared to me interesting to subject to an 
attentive examinatioii a saponification performed with so 
small a quantity of a base as one twenty-fourth part of 
the acidified fatty matter. 

I prepared a lime soap by double decomposition, by 
pouring a solution of chloride of calcium into an aqueous 
solution of commercial soap. The precipitate, when well 
washed, was introduced into a small Papin's digester, with 
nearly its own weight of water and 40 per cent, of olive 
oil. The vessel was kept for nearly three hours in an oil 
bath at a temperature of from 311° to 329° F. The 
water above the precipitate was evaporated, and left a 
syrupy residue presenting all the properties of glycerine. 

The precipitate, when boiled in water acidulated with 
hydrochloric acid, furnished a completely acidified fatty 
matter ; for it was directly and entirely soluble in alcohol, 
and the alkalies. In one word, the reaction showed all 
ihe characters of the ordinary decomposition of the neu- 
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tral fatty matters by the free alkalies. The difference in 
hardness of the new lime soap being set aside (it was not 
so hard), one might have supposed that the saponification 
had been performed with caustic lime. 

Another experiment was made by mixing Marseilles 
soap with its weight of water and one quarter of its 
weight of olive-oil. The temperature and operation were 
the same. The matter, after the reaction, had all the 
properties of an acid soap : it was soluble in cold alcohol 
and in an aqueous solution of potassa or soda. Acids 
separated from it a fatty substance likewise entirely 
soluble in cold alcohol and alkaline solutions. 

It results from the double experiment, which has just 
been described, that soaps are as capable as alkalies of 
decomposing fatty bodies into glycerine and fatty acids ; 
it will thus be understood why I have given to this note 
the apparently paradoxical title, Saponification of Neutral 
Fatty Matters by Soaps. 

I have, moreover, ascertained that at the temperature 
of 329® F. water does not act on oils. To decompose 
them it is necessary that the mixture of fatty matters and 
water should attain and be maintained for a long time at 
the temperature of 428° F. assigned by M. Berthelot for 
this latter saponification. 

In England, where Price's house manufactures immense 
quantities of stearine candles, the saponification is per- 
formed by the action of superheated stoam at a still 
higher temperature. Thence result fatty acids and free 
glycerine which is nearly pure, and whence arts, manu- 
factures, and medicine have already drawn great advan- 
tages, and which will, probably, be much increased. 

In the new reactions of which we speak it will be 
understood that water, at a temperature of from 311° and 
3*29° F., decomposes a neutral soap into an acid soap and 
very basic soap, and that the latter acts in a secondary 
manner on a fresh quantity of fatty matter in the same 
manner that a free alkali would do. The observations of 
M. Chevreul, relative to the action of water on soaps, 
accord with this explanation. 
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The experiment of M. Milly, which served as a founda- 
tion for my work, may be explained in an analogous manner. 

It must be admitted that the saponification of suet by 
means of 4 per cent, of its weight of lime presents several 
distinct phases in which a basic or neutral soap is formed 
at first and is then changed into a relatively acid soap. 

The observations of which I have been giving a sum- 
mary find a simple interpretation in M. ChevreuFs works 
on fatty bodies. They lead us to look forward to fresh 
developments in this class of numerous and important 
substances. When the elements of water alone cause the 
decomposition of neutral fatty bodies into fatty acids and 
glycerine, we may expect that science and industry will 
multiply and vary the phenomena of saponification. 

Jelli^ing is a term applied to soap which, after being 
dissolved in a certain quantity of water, sets into a jelly 
when cold. Soap-makers frequently test the jellifying 
property of their soaps in this way : — After having care- 
fully weighed 1 ounce of soap, this is cut up into thin 
shavings, and these are placed in a porcelain capsule ; 7^ 
ounces of water (by measure) are then added, and the 
whole gently boiled over a spirit-lamp, constantly stirring 
with a glass rod until the soap is all dissolved. Cold 
water is then added to make up 16 ounces, and the solu- 
tion of soap is then set aside to cool. If the soap is of 
good quality it should gelatinise in half an hour. In 
cloth factories, and large laundries also, the character of 
soap is determined by its congealing or jellifying pro- 
perties. For this purpose 1 cwt. of soap is boiled by 
steam heat in 80 gallons of water. When thoroughly 
dissolved, cold water is added to make up 170 gallons in 
all. At the end of twelve hours or so the solution of soap 
will have set into a jelly if the soap has been of good quality. 

Twaddell's hydrometer is used in England for liquids 
heavier than water. Its degrees are converted into specific 
gravities by multiplying them by 5, adding 1^000, and 
dividing the sum by 1,000. Thus : — 

20 Tw. =3 20 X 5- + 1000 

1000 = 1100 
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Twaddell's figures advance 5° in each number, thus :— 

1000 specific gravity is No. 
1005 „ „ 1 

1010 „ „ 2 

1016 „ „ 3 

1020 „ „ 4 

and so on. 

Cansticising Soda. — Mr. Parnell's plan for causticising 
soda liquor under pressure appears to have proved very- 
successful in practice and to have effected a considerable 
saving in fuel. The operation is conducted in horizontal • 
cylinders about 7 feet in diameter and 30 feet long, pro- 
vided with a revolving shaft or agitator and " cages " for 
holding the lime. Each charge is about 400 cubic feet of 
soda liquor, and takes about three and a half to four hours 
to causticise under a pressure of from 50 to 60 lbs. to the 
square inch. It is stated that 90 or 92 per cent, of the 
soda is causticised by this method, and the caustic liquor 
comes out up to 32° Twaddell. The " mud *' contains from 
3 to 4 per cent, of free lime. Each ton of 70 per cent, 
caustic soda requires 15 or 16 per cent, of lime. One 
apparatus turns out about 70 tons weekly. The patentee 
says : — " 1. I treat the alkaline carbonates, or alkaline 
carbonates mixed with caustic lime, under a pressure 
greater than the ordinary atmospheric pressure, so as to 
obtain a sufficiently high temperature to cause the alkaline 
carbonate and the caustic lime to react upon each other. 
Thus it is possible, under pressure of 50 lbs. per square 
inch, to effect the reaction with a solution of 1*200 specific 
gravity or over. 2. I agitate the mixed alkaline car- 
bonates and lime during treatment in the manner above 
described in order to facilitate the reaction and hasten its 
completion. 3. After the reaction has taken place I 
maintain the pressure upon the products, and keep the 
temperature constant until I have separated the caustic 
soda or potassa, or both, from the carbonate of lime pro- 
duced, in order that the reaction may not be reversed by 
a reduction of temperature taking place whilst the caustic 
alkalies and the carbonate of lime are in contact. 

Soda Soft Soap may be made from a mixture of soda 
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and potash leys, but the leys must be quite free from salt. 
The proportions recommended are : Soda ley, 1 part ; 
potash ley, 4 parts ; oleic acid, 100 lbs. ; tallow, 50 lbs. ; 
hempseed-oil, 3,750 lbs. This is said to make a good soft 
soap. 

Half-palm Soap may be made from either of the fol- 
lowing formulae :— 



1. White taUow 900 lbs. 

Palm-oil 400 „ 

Cocoa-nut oil 200 „ 

Yellow resin 100 „ 

1600 

2. TaUow 700 „ 

Palm-oil 300 „ 

Cocoa-nut oil 200 „ 

Cotton-seed oil 400 ,, 



1600 



3. Jjard 550 lbs. 

Tallow 400 „ 

Cotton- seed oil 450 ,« 

Besin 200 „ 



1600 



The following formulae, recommended by Ott*, may 
prove useful : — 



Palm-oil 300 lbs. 

TaUow 200 

Besin 20 






520 

TaUow 500 

Palm-oil 300 

Besin.*. 200 



>» 



a 



i> 



Palm-oil 450 lbs. 

Cocoa-nut oil 60 



500 

Lard 650 

Palm-oil 160 

Cocoa-nut oil 60 

Clarified resin 50 



>» 



»» 

n 

ft 



1000 800 

Adulteration of Commercial Silicate of Soda. — The 

sample in question gave on analysis, according to M. F. 
Jeau'— 

8oda combined with silica 8*54 

Carbonate of soda 6'36 

Soda soap 2*00 

Silica 21-40 

Ferric-oxide, alumina, and traces of lime 0*74 

Alkaline chloride and sulphates 0*66 

Water 60*05 

Matter not determined, and loss 0*25 

The sample of silicate of soda contained, therefore, 
2 per cent, of anhydrous soap, but as such a solution 

* *' Art of Manufacturing Soap/' &c. By Adolphe Ott. 
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forms a jelly on cooling, the object of its introduction 
was evidently to thicken the silicate, giving it the appear- 
ance of a very concentrated product, and to prevent its 
strength being taken with the hydrometer. 

Soaps for Calico-printers. — ^The soap used by calico- 
printers for clearing alizarine work must be very 
neutral, the alkali being not only kept down in quantity, 
but its thorough combination with the fatty acids secured 
by very careful boiling. The superiority of the madder 
purples for which the firm of Hoyle and Sons were long 
famous was due to their practice of re-melting the best 
soaps procurable with an additional quantity of palm-oil. 

Fulling Soaps. — For use in woollen manufacture a 
genuine potash oil-soap has been found in practice supe- 
rior to all others. Resin gives harshness to the fibre of 
wool, so must not therefore on any account be used. Soda 
also injures the suppleness of the wool, so in discarding it 
the manufacturer follows the teachings of Nature. The 
natural lubricant of wool, called suintf is a kind of potash 
soap, containing a bare trace of soda. Silicates also must 
not be used ; if present they are decomposed in the pro- 
cess of fulling, &c., and deposit free silica, which grates 
on the fibre and injures its lustre. 

To prevent the boiling-over of the Copper, a piece 
of machinery called a " fan " is used at some soap-works. 
This consists of a revolving paddle furnished with blades 
which touch the top of the boiling matter. 

Small Jacket-pans may be made from the alloy of 
aluminium and bismuth of the Crown Aluminium Com- 
pany, instead of silver, which possesses the advantage of 
being cheaper, harder, and less fusible than the more 
costly metal. 

Falm-kemel Oil. — The Diamond Oil Company of 
Liverpool recently favoured the author with a sample of 
this oil, which would appear to be a useful material in 
soap-making, judging from its firmness at the temperature 
of 70°. It bears a strong resemblance to cocoa-nut oil. 

Cotton-seed and Falm-nut Oils.— On account of the 
high price of tallow, these oils are almost indispensable to 
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the soap manufacturer. Both oils are commonly used 
together for making hard soaps, cotton-seed oil being 
particularly useful in summer, on account of the large 
proportion of stearine (about 30 per cent.) it contains, which 
renders the soap more compact and capable of withstanding 
the action of higher temperatures. Crude cotton-seed oil 
has a reddish-brown colour, and when intended for expor- 
tation is usually treated with soda. The oil thus refined 
has a density of 0*926, and solidifies at about 2^ C. 
During late years cotton-seed oil has been extensively used 
for the adulteration of olive- oil. Palm-nut oil is obtained 
from the palm-nut, either by pressure or extraction with 
carbon disulphide * or light petroleum, the latter being 
preferable, as carbon disulphide, when not perfectly elimi- 
nated from the oil, causes serious trouble, giving both a bad 
smell and colour to the soap made from it. Palm-nut oil 
is seldom used by itself for soap-making, as it produces a 
very brittle and easily cracked soap, which combines with 
but little water, and thus causes the produce to be very low. 
Palm-nut oil is, however, of importance when mixed with 
other fats. In order to free ordinary refined cotton-seed 
oil from colouring matter, it is treated with the entire 
quantity of ley, at 24° Baum^, required for the complete 
saponification of the fats to be used, and the mixture is 
boiled. The other fats are now added, and after addition 
of water the saponification, which has not yet entirely 
taken place, is completed. — Journal of the Society of 
Chemical Industries. 

Specific Gravity of Lard, ftc^According to De 
Saussure, the specific gravity of hogs* lard at 60° is 
0-938 (water 1,000) ; in its fluid state, at 122°, it is 0-892 ; 
at 155° it is 0-881, and at 200° it is 0*863. The specific 
gravity of — 

at 63° at 76° at 122=» at 200° 



Nut-oil 18 .... 0-928 .... 0-919 ... 

Almond oil .... 0*920 

Linseed „ .... 0*939 

Castor „ .... 0*970 

Olive „ .... 0-919 



0-930 . . . 
0-957 ... 
0-911 ... 



0-871 
..,. 0-863 
0*921 .... 881 

0-908 
0-893 .... 0-862 



Bisulpliid? of Carbon. 



2iO 
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Dalton's Table showing thb PaopoaTiON op Dry Soda in Lets of 

DIFFERENT DENSITIES. 
Specific grav- Dry soda per 



ity of solu- 


cent, by 


tion 


weight. 


1-85 


63-6 


1-72 


53-8 


1-6.3 


46-6 


1-.56 


41-2 


1-60 


36-8 


1-47 


34 


1-44 


31-0 


1-40 


290 



Boiling 
point. 

600° 


Specific grav- 
ity of solu- 
tion. 
1-36 


Dry soda per 

cent, by 

weight. 

26-0 


Boiling 

point. 

235° 


400° 


1-32 


230 


228° 


300° 


1-29 


190 


224° 


2^0° 


1-23 


160 


230° 


26o° 


1-18 


13-0 


217° 


2o6° 


1*12 


90 


214° 


248° 


1-06 


47 


213° 


242° 









Dalton's Table showing the Proportion op Dry Potash in Leys op 

different densities* 



Specific 

gravity. 

1-68 


Potash 

percent. 

51-2 


Boiling 
point. 
329° 


Specific 

gravity. 

1-33 


Potash 

per cent. 

26-3 


Boiling 
point. 
229° 


1-60 


46-7 


290° 


1*28 


23-4 


224° 


1-62 


42*9 


276° 


1-23 


195 


220° 


1-47 


39-6 


265° 


1-19 


16-2 


218° 


1-44 


36-8 


256° 


1-15 


13- 


216° 


1-42 


34-4 


246° 


1-11 


9-6 


214° 


1-39 


32-4 


240° 


1-06 


4-7 


213* 


1-36 


29-4 


234° 




• 





COMPARATITB FrENCH AND ENGLISH THERMOMETER ScALXS. 



French* 


oar Centigrade. 




English, 


or Fahrenheit. 


Cent. 


orO. 


equals 


32 Fahr. or F. 


6 


}> 




>» 


41 


)> 


10 


» 




}f 


60 


»t 


16 


ti 




»> 


69 


>f 


20 


w 




» 


68 


»> 


25 


» 




» 


77 


» 


30 


» 




» 


86 


>» 


36 


f> 




»> 


96 


u 


40 


» 




M 


104 


>» 


46 


)> 




l> 


113 


»> 


60 


f> 




» 


122 


w 


56 


yi 




>> 


131 


If 


60 


» 




» 


140 


»> 


66 


9f 




V 


149 


»» 


70 


>» 




ft 


168 


M 


76 


M 




»» 


167 


ft 



USEFUL NOTES AND TABLES. 



ail 



COMPABATIYE FrENCU AND ENGLISH TuEBMOMETEB SCALBS — {cofitinued). 



French, or Centigrade. 




4 


Enfflish. or Fahrenheit 


80 Cent, or 0. 


equals 


176 Fahr. or F. 


85 „ 


»» 


185 


ft 


90 „ 


1$ 


194 


» 


95 „ 


»» 


203 


»» 


100 „ (Water boUs) 


ti 


212 


„ (Water boils). 


200 „ 


j> 


392 


9t 


300 ,, 


i> 


572 


» 


356 „ (Mercury boils] 


1 » 


662 


„ (Mercury boils) 



Table showino the Specific Gravitv corbespondino with the 

DeGBEES of BaUM^'s HYDBOSiETEB. 

Liquids denser than Water. 



De- 


Specific 


De- 


Specific 


De- 


Specific 


giees. 


Gravity. 


greee. 


Gravity. 


grees. 


Gravity. 





1-0000 


26 


1-2063 


52 


1-5200 


1 


1-0066 


27 


1-2160 


53 


1-5353 


2 


1-0133 


28 


• 1-2258 


54 


1-5510 


3 


1-0201 


29 


1-2358 


65 


1-6671 


4 


1-0270 


30 


1-2459 


66 


1-5833 


5 


10340 


31 


1-2562 


57 


1-6000 


6 


1-0411 


32 


1-2667 


68 


1-6170 


7 


1*0483 


33 


1-2773 


69 


1-6344 


8 


1-0566 


34 


1-2881 


60 


1-6622 


9 


10630 


35 


1-2992 


61 


1-6705 


10 


1-0704 


36 


1-3103 


62 


1-6889 


11 


1-0780 


37 


1-3217 


63 


1-7079 


12 


1-0857 


38 


1-3333 


64 


1-7273 


13 


10935 


39 


1-3451 


65 


1-7471 


14 


M014 


40 


1-3671 


66 


1-7674 


15 


11095 


41 


1-3694 


67 


1-7882 


16 


1-1176 


42 


1-3818 


68 


1-8096 


17 


11259 


43 


1-3946 


69 


1-8313 


18 


1-1343 


44 


1-4074 


70 


1-8637 


19 


1-1428 


45 


1-4206 


71 


1-8765 


20 


11515 


46 


1-4339 


72 


1-9000 


21 


1-1603 


47 


1-4476 


73 


1-9241 


22 


1-1692 


48 


1-4616 


74 


1-9487 


23 


1-1783 


49 


1-4758 


75 


1-9740 


24 


1-1876 


50 


1-4902 


76 


2-0000 


23 


"• 1-1968 


51 


1-4051 


i 
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Tablb showing the Spbcifio Grayitt oor&bspondino with thi 

Deorbbs of Baum^'b Htdbombtbb. 







liquids lighte 


X than Water. 




Degrees. 


Bpedflo 
Qrayity. 


Degrees. 


Speeiflo 
Grayity. 




10 


1*0000 


36 


0-8488 




11 


0-9932 


37 


0-8439 




12 


0-9865 


38 


08391 




13 


0-9799 


39 


0-8343 




14 


0-9733 


40 


0-8295 




16 


0-9669 


41 


0-8249 




16 


0-9605 


42 


0-8202 




17 


0-9542 


43 


0-8166 




18 


9480 


44 


0-8111 




19 


0-9420 


45 


0-8066 




20 


9359 


46 


0-8022 




21 


0-9300 


47 


0-7978 




22 


09241 


48 


0-7935 




23 


09183 


49 


0-7892 




24 


0-9126 


50 


0-7849 




25 


0-9068 


51 


0-7807 




26 


0-9012 


62 


0-7766 




27 


0-8957 


53 


0-7725 




28 


0-8902 


54 


0-7684 




29 


0-8848 


55 


0-7643 




30 


0-8795 


56 


0-7601 




31 


0-8742 


57 


0-7656 




32 


0-8690 


58 


0-7526 




33 


0-8639 


59 


0-7487 




34 


0-8588 


60 


7449 




35 


0-8538 


61 


0-7411 


1 










Table of Esi 


JENTIAL Oils. 


Name. 


Colonr. 


Name. Cdonr. 


Oil of absinthe ( 


wonn- 


Oilofmugwoit yellow 


wood) 


green 


,, elecampane white 


„ diU 


yellow 


„ hadiane yellow 


,y anise 


» 


„ angelica „ 


f» 


ache, OT p 


arsley „ 


,. P^ 


>rtugal „ 
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Table of Essential Oils — {eonCinued), 





Kame. 


Colour. 




Name. 


Colour. 


Oil of cinnamon 


yellow 


Oil of yarrow 


blue and 


ft 


chamomile 


blue 






green 


•> 


cajeput 


green 


» 


marjoram 


yellow 


» 


cascarilla 


yellow 


w 


mustard 


deep brown 


>» 


caraway- 


»» 


»» 


nutmeg 


yellow 


»> 


chervil 


lemon yel- 


i> 


neroli 


orange 






low 


tt 


pennyroyal 


yellow 


fi 


lemon 


yellowish 


» 


rosemary 


white 


1) 


cochlearia 


»» 


tf 


sage 


green 


If 


coriander 


white 


») 


saffron 


yellow 


f* 


cumin 


yellow 


tt 


8a8safra8 


»»^ 


if 


dittany 


brown 


tf 


turpentine 


white 


ft 


fennel 


white 


tf 


thyme 


yellow or 


»> 


galangal 


- yellow 






pale green 


ft 


genista 


»» 


It 


rose 


white 


If 


juniper 


green 


tt 


valerian 


green 
slightly 


»» 


ginger 


yellow 


tt 


pimento 


ft 


cloves 


tt 






yellow 


»i 


hyssop 


ft 


tf 


rhodium 


yellow 
limpid 


tt 


lavender 


ft 


tt 


savin 


tf 


cheriy laurel 


tf 


tt 


tansy 


yellow 


)» 


crisp mint 


white 


ft 


rue 


yellow- 


>» 


peppermint 
balm mint 


>» 






green 


*t 


it 


ft 


bergamot 


yellow 


M 


motherwort 


blue 


tf 


serpolet (lemon 
thyme) 


light brown 



Fusing and Congbalino Points op Fats and Oils. 

Substance. D^;reeB Fahrenheit. 

Castor and poppy oils freeze at or Zero. 

Walnut-oil freezes „ 16' 

Oil of beechnuts freezes „ 29** 

Almond-oil congeals „ 30^ 

Olive-oil freezes „ 36** 

Horses* fat fuses „ 56** 

Cocoa-nut oil solidifies „ 70** 

Lard fuses , 74***6 

OIL of roses and oil of cedar-wood solidify at 79** 

Lard melts at 97** 

Spermaceti fuses „ 107** 

Palm-oil melts „ 117J* 

Margarine fuses ,» 120 

Tallow fuses „ 127** 

Bees' -wax fuses ,, 150** 

Stearine melts „ 168^ 

Kesin becomes soft „ 160** 

Pammara resin fuses » ••<«», }6i^ 
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KURTEN'S TABLE 

Showing the Composition and Product op Soap by tub Cold Pro- 
cess FROM CONCENTRATED LbT AND MiXTURB OF CoCOA-NUT OiL 

WITH Palm-oil, Lard, and Tallow. 



Soap. 



Cocoa-mit oil No. 1 
Paris toilet, round 

Windsor, square 

Shaving No. 1 

Shaving No. 2 

Washing No. 1 

n No. 2 
Ordinary cocoa-oil « 



• 

s 


Cocoa- 
nut Oil. 


Palm 
Oil. 


>» 


Ley. 


• 


Salt 
Water. 


• 

• 


II 


• 

1) 


>» 


100 


>f 


56 


36 


20 


30 


n 


8 


31 


36 


)» 


>i 


5 


36 


»» 


25 


ff 


76 


£0-52 


36 


If 


»> 


i» 


• » 


66 


34 


» 




77 


30 


>» 


1) 


13 


30 


66 


34 


M 




»» 


»» 


»> 


» 


»i 


i> 


or 


or 


»» 




120 


27 


i> 


)> 


»> 


>i 


33 


34 


33 




M 


»» 


»» 


tt 


II 


i> 


33 


34 


33 




120 


27 


12 


12 


i» 


1) 


60 


40 


>> 




»» 


»» 


I) 


i» 


» 


i> 


or 


or 


>» 




125 


27 


25 


12 


II 


11 


30 


40 


30 




M 


>» 


II 


»> 


II 


» 


40 


60 


M 






•» 


* 
II 


»» 


» 


>> 




or 


If 




135 


27 


50 


15 


>» 


i> 


»» 


100 


»> 




»> 


>» 


II 


II 


II 


>i 


or 


or 


»f 




f< 


'» 


II 


»» 


II 


>» 


10 


90 


)) 




-225 


21 


75 


12 


II 


II 




or 


»» 




}> 


1) 


i> 


11 


»i 


i> 




90 


10 




)> 


» 


II 


» 


>i 


»» 



1 

•a 

I 



153 

87 

150 

185 

>i 

214 

It 
224 

»• 

244 

>i 

II 
278 

>i 

i> 

400 

fi 



BoiLma Points of bomb Volatile Oils. 

Sabstance. Degrees Fahrenheit 

Oil of sassafras begins to boil at 223 

„ tar (creosote) begins to boil at .... : 280 

„ amber boils at 284 

„ hyssop „ 289*4 

„ grass „ 297 

„ garlic „ 302 

„ coriander „ •••.... 302 

„ elemi „ 345 

^, bitter almonds boils at 350 

., thyme boils at 356 

,', orange-peel boils at t • • t 350 
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Boiling Points op Caustic Alkaline Lets. 



Allcaline 
Ley. 


Specific 
Gravity. 


Percentage 
ofAlkaU. 


Boils at 

Degrees 

Fahrenheit. 


Soda .... 


M8 


13 


217 


Potash.... 


1-23 


19*5 


220 


Soda .... 


1-23 


16 


220 


Potash.. .. 


1*28 


23*4 


224 


Soda .... 


1*29 


19 


224 


Soda .... 


1-32 


23 


228 


Potash .... 


1*33 


26-3 


229 


Soda .... 


1*36 


26 


235 


Soda .... 


1-40 


29 


242 


Potash.... 


1-42 


34*4 


246 


Soda .... 


1*47 


34 


255 


Potash.. .. 


1-44 


36-8 


256 


Soda .... 


1-5 


36*8 


265 


Potash.. .. 


1'52 


42-9 


276 


Potash .... 


1-6 


46*7 


290 


Soda .... 


1-63 


46-6 


300 


Potash .... 


1-68 

0> 


51*2 


329 



Table showing the Quantity op Caustic Soda in Lets op 
DIPPERBNT Densities (Wateb 1000). 



Speoiflo 


Soda 


Spedfio 


Soda 


Gravity. 


Per Cent. 


Gravity. 


Per Gent. 


1-00 


000 


1*22 


20-66 


1*02 


207 


1*24 


22-58 


1*04 


4-02 


1*26 


24-47 


1*06 


5-89 


1*28 


26*33 


1-08 


7-69 


1-30 


28*16 


110 


9-43 


1-32 


29*96 


1*12 


11*10 


1-34 


31*67 


1*14 


12*81 


1*35 


32-40 


1*16 


14-73 


1-36 


33*08 


1*18 


16*73 


1-38 


34-41 


1-20 


18*71 
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Table of the Mechanical Power of Steam. 



Pressures. 


Tempera- 
ture in 
Degrees of 
Fahrenheit. 


Pressures. 


1 

Tempera- 
ture in 
Decrees of 
Fahrenheit. 


Afmo- 
spheie. 


PonndH 

per square 

inch. 


Atmo- 
sphere. 


Pounds 

per squire 

inch. 


1-00 
1-26 
1-60 
1-75 
2-00 
2-26 
2-60 
2-75 
3-00 
3'25 
3-60 
3-76 
400 


14-70 
18-38 
22-06 
25-72 
29-40 
33-08 
36-76 
40-42 
44-10 
47-78 
61-45 
55-12 
68-18 


21200 
223-88 
234-32 
242-78 
260-79 
267*90 
263-93 
269-87 
276-00 
279-86 
284-63 
288-66 
292-91 


4-50 

6-00 

6-00 

7-00 

8-00 

9-00 

10-00 

12-50 

1500 

17-60 

2000 

26-00 

30-00 


66-15 
73-50 
88-20 
102-90 
119-60 
132-30 
14700 
183-75 
220-50 
257-25 
294-00 
367*50 
441-00 


300-27 

307-94 

320-00 

331-56 

340-83 

361-32 

359-60" 

377-42 

392-90 

406-40 

418-66 

499-34 

467*16 
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Making Soap in small Quantities. — ^Pearl Soap- Powder. — Extract of Soap. 
— ^Washing- Powder. — ^Wool-washing Compoxmd — ^Universal Wash- 
ing-Powder. — The Recovery of Glycerine from Waste Leys. — Allen 
and Nickers Method. — ^Venables* Process. — Modem Grerman Method 
of Making Soap. — ^Removal of Free Alkali from Soaps. — Transparent 
Soaps made by Cold Process. — Mialhe's Neutral Soap. — Samphire 
Soap. — ^Dr. Wright's Classification of Soap Processes. — Marine Soap 
or Hydrated Soap. — Blake and Maxwell's Processes. — Testing Soaps. 
— ^Determination of Glycerine. — Dr. Muter's Method.— Determina- 
tion of Besin in Soap. — Eichbaum's Soap. — Soaps for Calico Printers 
and Dyers. — Soap for Silk Dyers. — Soap Leaves. — Zahnon's Aromatic 
Mouth Soap. — ^Ajx)matic Antiseptic Tooth Soap. — Unna's Over-fatty 
Soaps. — ^Dimbleby's Wych-hazd Soap. — Castor Oil Soap. — ^Weise's 
Formula for Windsor Soap. — Rendering Tallow. — Silicates of Soda 
and Potash. — ^Warv-'s Process. — Barring Soap by Machinery. — Way's 
Silicated Soap. — Blue and Grey Mottled Soaps.— Fulling Soap. — Soap 
to Remove Stains. — Cotton-seed Oil. — Chlorinated Soap. — Commer- 
cial Value of Soaps. 

Making Soap in Small Quantities. — For some years 
past the Greenbank Alkali Company, of St. Helen's, Lan- 
cashire, have prepared and popularized a refined^ 98 per 
cent, caustic soda in o, fine powder ^ packing it in cans hold- 
ing from 10 lbs. to 4 cwt. The powdered soda does not 
deliquesce and liquefy like ordinary caustic soda, and any 
quantity may be taken from the can and the remainder 
not deteriorate even if the vessel be left open for some 
days. To make soap with this alkali no boiling pans are 
required, and it is perfectly easy to make a few pounds of 
soap at a time if the following directions are exactly 
followed : — 

1. Take exactty 10 lbs. of double refined 98 per cent, 
caustic soda powder (Greenbank), put it into any can (not 
coated with tin) or jar with 4J gallons of water, stir it 
once or twice, when the soda will quickly dissolve and 
become quite hot. Let it stand until the ley thus made is 
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cold. 2. Weigli out and place in any convenient vessel 
for mixing 75 lbs. of clean grease, tallow, or oil {not 
mineral ou). If grease or tallow be used, melt it slowly 
over a fire until it is liquid, and of a temperature not 
over 100° Fahn If oil be used no heating is required. 3. 
Pour the ley into the melted fat or oil in a continuous 
stream, at the same time stirring with a flat wooden stirrer 
about 3 inches broad. Continue gentle stirring until the 
ley and fat are thoroughly combmed and appear of the 
consistence of honey. Do not stir too long, or the mixture 
will separate again. The time required varies somewhat 
with the weather and the kind of tallow, grease, or oil 
used ; from fifteen to twenty minutes is generally sufficient. 
4. When the mixing is completed pour off the liquid soap 
into any sufficiently large square box for a mould, pre- 
viously damping the sides with water so as to prevent the 
soap sticking. Wrap up the box well with old blankets or, 
better still, leave it in a warm place until the next day, 
when the box will contain a block of 130 lbs. of soap, 
which can afterwards be cut up with a wire (see page 127). 
If the grease or tallow be not clean, or contain mlt^ it must 
be rendered^ or purified, by boiling with water so as to throw 
out impurities. The presence of salt would spoil the 
operation entirely (causing the ley to separate), but dis- 
coloured or rancid fat is quite admissible. 

If the soap turn out streaky or uneven it has not been 
thoroughly mixed. If very sharp to the taste too much 
soda has been taken ; if soft, mild, and greasy, too little. 
In either case it must be thrown into a pan and brought 
to a boil with a little more water. In the first case boiling 
is all that is necessary ; in the others a little more oil or 
a little more soda must be added. Any smaller quantity of 
soap than the above may be made by taking the ingre- 
dients in smaller proportions, but it is not advisable to 
make more than double the quantity prescribed, as it 
would be difficult to work more by hand. By working 
successive batches, however, a person could turn out 2 
tons of soap a day simply with apparatus obtainable in 
every household* By adding a few drops of an essential 
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oil when the mixing is complete, a toilet soap is produced. 
Oil of mirbane (artificial almond oil) is the cheapest, but 
the perfume is not nearly so pleasant as real almond oil, 
citronella, or oil of cloves. When made with clean grease 
or tallow, or light-coloured oil, the soap produced is quite 
white.* 

Pearl Soap Powder is prepared from curd soap (pow- 
dered) 4 parts, sal soda (crude carbonate of soda) 3 parts, 
silicate oi soda 2 parts. The ingredients must be dried as 
much as possible and all intimately mixed. 

Extract of Soap.— Soap 14-3 parts; anhydrous soda 
30 parts, water 55 parts. Manufactured from soda crystals 
and soda soap. 

Washing-Powder. — ^A powdery mixture composed of 
effloresced soda 90 parts, hyposulphite of soda 10 parts, 
and borax 2 parts. 

Wool-Washing Compound. — This is a mixture composed 
of dried soda 35 parts, powdered soap 10 parts, and sal 
ammoniac 10 parts. 

Universal Washing-Powder. — This powder consists of 
silicate of soda, with a small percentage of powdered soap 
and starch. 

Recovery of Glycerine from Waste Leys. — ^Mr. King- 
zett, in an important paper on this subject, f classes the 
various processes as designed to effect the following objects : 
— 1. To remove, or destroy, albuminous or soapy matters, 
together with any residual soap in the spent leys. 2. To 
facilitate • the removal of the salt, either by employing 
means to diminish the solubility of the chloride of sodiimi, 
in cases where that substance is used, or to substitute 
another which may be more readily and profitably removed. 
3. To economise the cost of concentrating the leys to that 
point at which the glycerine may be at once employed for 
certain purposes in its then crude condition, or still further 
purified by distillation. 

Allen and Nickel's Method. — " Lancashire leys,*' besides 
the impurities already noticed, contain sulphides, hypo- 

♦ W. J. Menzies, in Chemist and Druggist j 1880, p. 339. 
t Journal of Society of Chemicallndustryf 1882, p. 78. 
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sulphiteB, cyanides, ferrocyanides, sulphocyanides, &c., 
owing to the custom, in that part of the north, of saponi- 
fying with causticised black-ash Kquor instead of caustic 
soda. The impurities named render it very difficult to 
recover the glycerin in satisfactorv condition from leys of 
this kind. Mr. A. H. Allen, of Sheffield, and Mr. B. 
Nickels, of London, patented a process * which is designed 
to overcome this difficulty. The process is based upon the 
fact that when a solution of a copper salt is added to soap 
leys previously rendered neutral or faintly acid, the 
sulphocyanides are wholly precipitated, together with sul- 
phides. Cyanides, ferrocyanides or silicates, as is also the 
case with albuminous, resinous, fatty, colouring, and other 
organic matters. The precipitate settles with great facility, 
and the filtered liquid is obtained nearly colourless, the 
copper being afterwards recovered from the precipitate by 
roasting and treatment with sulphuric acid. This process 
would appear to present considerable advantages in the 
treatment of spent leys, for it is well known that unless 
the whole of the sulphur compounds are removed, volatile 
sulphur compounds appear in the distilled glycerine, ren- 
dering the product totally unfit for the manufacture of 
dynamite. 

Venables* Process. — ^The waste ley, which may be filtered 
if necessary, is neutralised with sulphate of alumina, alum, 
or any soluble salt of alumina, or any substance containing 
alumina, when the sodium hydrate or carbonate, combining 
with the acid, precipitates the alumina, which, Qombining 
with some of the organic matters, and carrying off the 
remainder, purifies the leys. The liquid is now to be fil- 
tered and concentrated by evaporation. Instead of merely 
neutralising, the salt of aluminium may be added till the ley 
becomes acid, and it may be afterwards rendered alkaline 
by the addition of caustic Ume, or any other alkali. The 
spent leys may also be first partially neutralised by adding 
a small quantity of hydrochloric or sulphuric acid, and 
the remaining free sodium hydrate will then be neu- 
tralised by the aluminium salt, which may be added to 

* Specification No. 11,069, Aug^t Slat, 1886. 
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noutralisation or to excess ; in the latter case the liquid 
should be afterwards neutralised, or rendered alkaline. 
The glycerine may then be recovered by distillation as usual. 

nCodem Oerman KCethod of IlCaking Soap. — ^The boil- 
ing is conducted as follows: — The pan is charged with 
190 gallons of soda ley of 13° B., and 2,000 lbs. of the best 
tallow. These are gently boiled for two hours after the 
mixture has become milky ; the heat is then withdra\vn, 
two hours' repose is allowed, and the ley is then run off. 
Boiling with fresh ley follows, and when the soap, on 
pressure between the fingers, forms clean solid scales, a 
few buckets of ley are thrown in to cool it, and again 
drawn off after setting for awhile. The soap is again 
boiled up with nine or ten gallons of fresh ley, and when 
the fusion is complete, a trial of the paste is made with the 
spatula. If it runs from the ley, water is added ; if it 
does not run, it must be boiled a little longer, adding a 
bucket of water containing a third of its weight of common 
salt, in order to effect the separation of the soap. When 
this separation appears to be complete, after settling for 
about an hour, the liquid, which contains the greater part 
of the ley remaining from the first boiling, which is gene- 
rally of a deep bottle-green colour, is drawn off. About 
eight buckets of water are now added and the boiling con- 
tinued till the incorporation is complete. If on examina- 
tion the soap runs from the water, more water must be 
added, in small quantities at a time, till the running ceases, 
and the pasty mass, when shaken, trembles like a gela- 
tinous compound. The operation is finished by well-boU- 
ing the contents of the pan, and, unless the soap has a 
bluish tinge, in which case it should have another washing, 
the heat is withdrawn, the pan covered up, and the whole 
left at rest for a day or more. The soap is then ladled 
into frames.* 

Bemoval of Free Alkali from Soaps. — In cases 
where it is desirable to obtain soaps free from uncombined 
alkali, various agents may be applied to neutralise the 
alkali, but it is preferable that the product resulting from 

♦ Ricliardaoii and Watta' Technology^ vol. i., part iii., p. C78. 
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the combination should in itself possess detergent proper- 
ties, whereby the soap, while being rendered harmless so 
far as respects alkaline reaction, becomes improved as a 
cleansing medium. Upon this subject Dr. Wright, in his 
Cantor Lectures,* says : " It is obvious that the process of 
remelting and blending together various kinds of stock 
soaps is not capable per se of diminishing the average 
amount of free alkali present in the materials, but by the 
addition of suitable ingredients to the mass, more or less 
complete removal of free alkali may be brought about. 
In certain cases this is to some extent effected by incor- 
porating with the mass a small percentage either of resin 
(alone, or dissolved in glycerine) or oleic acid, or even 
palm oil or other saponifiable glyceride, a partial saponifi- 
cation then taking place, so that the excess of alkali 
becomes more or less neutralised by combination with 
fatty or resinous acids ; but these methods are by no 
means universally applicable with advantage, althougn, in 
certain cases they are highly convenient, more especially 
for scouring soaps used in certain industrial processes in 
connection with textile fabrics. Boric acid has also been 
employed for the purpose, the product of its combination 
with the excess of soda (borax) being well known as a 
useful variety of detergent analogous to silicate and 
aluminate of soda, more especially in soaps intended for 
the laundry, borax being reputed to have a whitening 
action on linen, &c., cleaned therewith ; whether it is of 
equal advantage when applied to the human skin, how- 
ever, may well be doubted. 

" Certain metallic salts, notably sulphate of iron, have 
for many years been used as an admixture in various 
highly esteemed soaps, their action partly consisting in 
neutralisation of free alkali, by combination therewith of 
the acid of the metallic salt, whilst the metallic oxide is 
set free and serves as a colouring matter ; thus " Castile '' 
soap of the old-fashioned kind (a far superior article to 
much now sold under that name) is produced by adding 
sulphate of iron to the curd, so that some of the free 
alkali becomes converted into sulphate of soda, whilst the 

♦ Journal of the Society of Arts ^ vol. xxxiii p. 1100. 
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oxide of iron, fonned as a complementary product, ulti- 
mately gives rise to tlie peculiar mottled appearance 
characteristic of that kind of soap. Of course the modem 
mottles formed by incorporating oxide of iron as such, or 
analogous pigments, are incapable of producing any action 
of the nature of diminishing the free alkali by neutralisa- 
tion, there being no constituent capable of so acting in the 
coloring matters used.'' 

Transparent Soaps made by the Cold Process. — 
It is well known that tallow and similar soaps, when dried, 
are freely soluble in alcohol, and that the solution, when 
evaporated to expel the spirit, leaves the soap as a trans- 
lucent mass, which, on cooling, forms the well-known 
transparent soap. The same result may, however, be 
obtained in a greater or lesser degree with some soaps pre- 
pared by the cold process ; this is especially the case with 
castor-oil soda soap, either by the addition of a little spirit 
of wine or glycerine. The same result may also be 
obtained by mixing sugar or petroleum with the mass. 
**To so great an extent is this result effected," says Dr. 
Wright, " when a considerable amount of sugar is added 
(15 to 30 per cent.), that under suitable conditions tallow 
may be largely incorporated with the mass of fatty matter 
used without interfering with the transparency, provided 
that the saponification is carried out in such a fashion as 
to be complete, i,e, that no imsaponified stearic glyceride 
remains in the product, otherwise muddiness or spottiness 
is apt to result. In order to make sure that all the fatty 
matters employed are actually saponified, it is usual in this 
country to add. a quantity of caustic soda solution, notably 
in excess of that chemically equivalent to the fatty acids, 
the excess as found by analysis of many kinds of commercial 
products, of British origin, usually varying from about \ 
to \ (15 to 25 per cent.) of the soda actually present in 
the form of soap. Some few makers, however (mostly Con- 
tinental ones), prefer products containing much less free 
alkali than the smaller of these amounts. As a general 
rule, cocoa-nut oil largely enters into the composition of 
tWs Qlae? gf transparent soaps, of tcu with the result of com- 
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municating to the hands or objects washed with the soap 
a very disagreeable odour." 

The following formulae may be given as an illustration 
of the nature of the materials used in preparing this class 
of soap.* Melt the following with agitation : Cocoa-nut 
oil, 10 kilos. ;t castor-oil, 10 kilos. ; neutral tallow, 8 kilos. ; 
and saponify them at 50° C. (122^ Fahr.) with 14 kUos. 
of caustic soda at 38^ B., and continue stirring until pasti- 
ness sets in. Add loaf sugar, 8 kilos. ; and water at 85° 0. 
(185° Fahr.), 8^ litres ; % taking care to bring it in gra- 
dually. As soon as the soap begins to solidify at the 
sides, the boiler is jacketed with a water-bath, kept at 80** 
C. (176° Fahr.), until it has attained the proper consistency, 
and the scum has separated. Add 20 to 30 per cent, of 
loading, agitate well, and then stir in a boiling solution 
of one kilo, of crystallized soda in one litre of water ; dye, 
perfume, and finish off the batch as usual. The " load- 
ing" referred to is made from mineral oil and soap- 
shavings, the petroleum being previously deodorised by 
means of a solution of bleaching powder and hydrochloric 
acid, and afterwards treated with chalk to neutralise any 
acid present. 30 kilos, of the purified oil are heated to 
60° C. (122° Fahr.), mixed with 2 kilos, of well-dried soap- 
shavings, and heated until a sample is found to solidify on 
cooling. 

In reference to the above formula, Dr. Wright observes : 
" It is evident that even without the loading the resulting 
mass would not contain as much as half its weight of actual 
soap, for the ingredients consist of 28 kilos, fatty glycer- 
ides (representing a little more than the same weight 
of anhydrous soda soap — about 29 kilos.) and 32J kilos, 
of water, soda and sugar, so that when 30 per cent, of 
loading is added, the resulting mass would not contain 
much more than one-third its weight of actual soap. 
On the other hand, the total alkali used (partly as 
caustic soda solution, partly as crystals) represents about 

* Journal of the Society of Chemical Industry, April, 1883. 
t A kilogramme equals 2 lbs. 3J ozs. nearly. 
^ A litre e<|ual3 3^ fl, ozs. ne^ly. 
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113 per cent, of the amount chemically equivalent to the 
fatty matters, furnishing, consequently, a soap with an 
excess (A free alkaliy equal to one-eighth of that combined 
as soap, a quantity very far in excess of that compatible 
with good quality as regards injurious action on tender 
skin. The quantity of sugar prescribed represents some 
13 per cent, reckoned on the mass without loading, and 
about 27 per cent, of the actual soap formed. This 
formula, apart from the loading, results in the production 
of an article of distinctly better quality than most of the 
transparent soaps of this kind now sold in Great Britain, 
for these soaps usually contain a still larger excess of 
alkali (ranging from 15 to 25 per cent., and even more 
being often found) ; whilst the amount of actual soap in 
tablets fresh from the factory (and not dried by exposure 
in shop windows) rarely exceeds 45 per cent., so that 
these articles are about as much a compound of sugar 
candy and soda crystals as they are soaps, if not more so.^' 
In the market these soaps are commonly known as 
transparent glycerin soaps, and they may be prepared 
from either of the subjoined formulae :— ^ 

I. Melt together suet and Ceylon cocoa-nut oil, of each 
500 parts ; castor oil, 250 parts ; palm oil, 50 parts, and 

flycerin 500 parts. Saponify the mixture at about 1 67° 
^ahr., with soda ley of 1*38 sp. gr., 500 parts. The solu- 
tion of soda should be added gradually, and the whole 
kept well stirred while the saponification is progressing, 
which will occupy about five minutes. The resulting 
soap is then removed from the melting pan and mixed 
with 600 parts of strong alcohol or methylated spirit, 
the whole being well agitated until quite clear. 150 parts 
of simple syrup are then added, as also the necessary 
perfumes, and the soap is then put into moulds. 

II. Tallow, 20 lbs. ; palm oil, 12 lbs. ; castor oil, 8 lbs. ; 
soda ley, at 38° B., 20 lbs. ; 96 per cent, alcohol, 20 lbs. ; 
glycerin, 20 lbs., and sugar, 5 lbs. dissolved in water, 
6 lbs. The tallow and palm oil are first melted, and the 
ley next added, and saponification effected as usual, with 
stirring; the alcohol is then added, and wheu this has 
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become well incorporated, the glycerin is added. The 
soap may be perfumed with bergamot, 250 grains ; citron, 
90 grains ; lavender, 20 grains ; neroli, 30 grains ; rose- 
mary, 5 grains, and a few drops of otto of roses dissolved 
in 1 lb. of 96 per cent, alcohol may be added if desired, 
and the soap coloured with saffron substitute. 

III. Melted tallow, 209 lbs. ; caustic soda ley at 40° B. 
94*6 lbs., and alcohol 110 lbs. One half of the alkali is 
to be added to the melted tallow, the heat being kept as 
low as possible — about 120° F. When, with constant 
stirring, the ley has thoroughly combined, the remainder 
of the ley (to which the alcohol has been previously added) 
is next introduced, and the heat well regulated ; saponifi- 
cation takes place rapidly. Now add the perfume, cool, 
pour into the frames, and continue the cooling very 
gradually. The transparency will not be apparent until 
the soap has been exposed for some time to the air. To 
perfume the above 2*2 lbs. of mixed essences may be used. 

Mialke's Nentral Soap. — M. Mialhe describes a soap 
which he states combines the advantages of being pre- 
pared without heat, and thus avoiding the loss of the 
glycerin in combination with the fatty matters, and of 
being free from that alkalinity generally present in soaps 
prepared in the cold. In its preparation the ordinary 
toilet soap, made without heat, is cut into shavings and 
exposed, in a properly closed chamber, to the action of 
carbonic acid gas. The soap absorbs a quantity of the 
gas proportionate to the quantity of caustic soda which 
has escaped saponification, and by the transformation of 
the free alkali into bicarbonate, it loses all its causticity. 
It then constitutes a perfectly neutral soap, containing all 
the glycerin of the fatty bodies employed in its manu- 
facture, and a certain quantity of bicarbonate of soda. 

Samphire Soap. — This soap, recently patented by 
Messrs. Field, of Lambeth, London, consists of palm oil 
and olein, saponified with iodized potash, obtained from 
the ashes of seaweed. The resulting soap is subsequently 
nulled, after completely expelling the water, and it is 
de-alkalised by the introduction of au ammoiiiac^l s«,lt 
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Dr. Wriglit's Classification of Soap Frccesses. — In 
Lis Cantor Lectures* Dr. C. 11.^4. Wright classifies the 
various processes for the manufacture of soap as follows : — 
Group /. — Fatty or resinous acids in the free state 
directly neutralised with alkalies (carbonated or caustic).; 
resulting soap devoid of glycerin. 

Group II. — Saponification of fatty glycerides by alka- 
lies, with retention of glycerin intermixed with the soap. 
In this group are the processes for making [a) soft soaps 
and marine soaps by open boiling, (b) soaps made by boili7ig 
under pressure, (c) cold process soaps. 

Group III. — Saponification of fatty glycerides by alka- 
lies with separation of glycerin. 

Group IV. — Processes consisting of combinations of the 
foregoing. 

It will be seen from a consideration of the above that 
the methods may be arranged under three main heads, viz., 
open boiling, boiling under pressure, and the cold process. 

Marine Soap, or Hydrated Soap. — The saponification of 
cocoa-nut oil, which is the fatty basis of this soap, requires 
considerable care and judgment in its manipulation. In 
the first place the process of saponification takes place very 
tardily, even under most favourable conditions, but as 
soon as the chemical combination of the fatty material 
with the ley has fairly set in the saponification proceeds 
with great rapidity, causing the mass to swell up con- 
siderably ; a very deep pan is, therefore, absolutely indis- 
pensable in the preparation of this soap. It is also neces- 
sary to employ a strong ley at the commencement — about 
20° B., since cocoa-nut oil cannot be saponified with weak 
leys. The caustic soda should also be as pure as possible 
and well causticised. Sometimes potash ley is used in 
addition to the soda ley, as it is found to greatly assist the 
saponification. The separation of cocoa-nut oil soap can 
only be effected by a very strong solution of common salt, 
since it is soluble in dilute brine, a fact which renders it 
suitable for washing in sea- water. If cocoa-nut oil soap 
be separated with salt the resulting finished soap becomes 

♦ Journal of Society of Arts, voL 33, 1885. 
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80 exceedingly hard tliat it cannot be cut with a knife. 
The cutting of the pan with salt is not, however, practised 
with this soap. 

Cocoa-nut oil has the remarkable property of combining 
with large quantities of water and stDl yield a soap of 
considerable hardness. This fact is extensively taken 
advantage of in the preparation of "liquored" soaps, the 
oil being mixed with palm and other oils, forming soaps 
which are artificially mottled a blue or grey colour, and 
sold at a low price. It is even possible* to prepare soap 
on a large scale in a few hours without salt and almost 
without fire by the use of cocoa-nut oil and tallow, together 
with strong ley, by merely warming them sufficiently to 
melt the fat and keeping them constantly in a state of 
agitation. Soap prepared in this manner has a finer ap- 
pearance, and sets in the mould so that it can be cut. It 
contains, however, nearly all the water of the ley, as there 
is very Httle evajwration in the pan, together with the 
entire amount of foreign salts, and, in a fresh state, has 
less resemblance to soap than stifE dough, taking deep 
impressions from the thumb, and having a slimy consist- 
ence when squeezed between the fingers. When dried 
for a length of time there is a copious efflorescence of salts, 
but it finally acquires the consistence of ordinary soap. 
Marine soaps are often met with containing 70 per cent, 
of water and even more. 

BlaJce and Maxwell's Process. — By this process a soap 
is produced by combining soap in the state called " soft 
curd," with a hydrated soap, or neutral soap not deprived 
of its water. The curd soap may be prepared as usual, 
but the patentees prefer that it should be made with soda 
leys of the strength and in the proportions given below, 
whereby a soft curd is obtained which is better adapted 
for combining with neutral soap. The soap thus formed 
may be separated from the water, or excess of ley, by 
cutting the pan in the usual way either by means of salt 
or strong leys. The resin soap is prepared as follows : — 
About one-third of the resin to be used is mixed with a 

^ Bichaxdaon and Watts' T$chnologyf toI. i., part ill., p. 683» 
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small quantity of fatty matter, equal to from 6 to 10 per 
cent, of the resin, and the mixture slowly melted. The 
remainder of the resin is then added gradually, by small 
portions at a time as the added portions melt, and when 
the whole is melted the rest of the ley is introduced. The 
heat is then increased till the mixture boils, and the boiling 
continued for about three hours, or imtil saponification is 
complete, when the mass will have the consistence of thick 
glue or paste. The hydrated soap is prepared in another 
pan from any of the fatty matters mentioned below, either 
singly or in combination, and to it are transferred the soft 
curd, resin, and tallow soaps. These soaps, after boiling 
together for about two hours, will become thoroughly 
combined, and the compound soap will have the appear- 
ance of ordinary soap in process of finishing. The soap 
should be removed to the frames within two or three hours 
after it is finished, and the frames should be covered so as 
to retain the heat as long as possible. 

The following table gives the oily and fatty matters 
which may be used for making the soft curdy and the 
strength and quantity of the soda leys most suitable for 
specially effecting their saponification. The weight of 
ley required to saponify each 100 lbs. of fatty matter may 
be found by dividing the number of degrees by the strength 
of the leys applicable to each kind of fat. 



Fat to be used. 


QuantitieB of ley in 
degrees Baum^. 


Strength of ley in 
degrees Baum^. 


100 lbs. of tallow require . 
„ palm-oil „ , 
„ tallow olein„ • 
,, resin ,, . 


3,800° 
3,200° 
2,800° 
2,700° 


14° to 16° 
16° „ 18° 
16° „ 18° 
16° „ 22° 



The oils and fats that may be used for making the 
hydrated soap and the quantity and strength of the leys 
required for saponification are : — 



a6o 
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FaU to be used. 


Quantitiefl of ley in 
degrees Bamn^. 


Strength of ley in 
degrees Baum^. 


100 lbs. of tallow require . 
„ cooos-nut oil,, . 
,, palm oil ,, . 

„ tallow olein „ . 
,, oliye oil ,, • • 
„ rapeseed oil „ • 
,, liniseed oil ,, • 

• 
-—^ 


3,830* 
4,100* 
3,200* 
3,400* 
2,800* 
3,000* 
2,400* 
2,400* 


11* 

16* to 20* 

18* „ 22* 

13* 

18* „ 22* 

16* 

24° „ 28* 

24* „ 28* 



Testing Soaps {Fikinger^a Method)* — 1. Water, — In 
the case of hard soap, 5 grams, scraped from the sides and 
centre of a fresh section, are first very gently warmed to 
avoid direct melting, then over a water-bath, and finally 
in a drying-box at 212^ Fahr., until the weight remains 
constant. For soft soap, 10 grams are taken, spread in a 
thin layer over a large watch-glass, and treated in the 
same way. 

2. Unsaponified or Free Fat. — The dry residue from 1 
is finely powdered and washed on a filter three or four 
times with lukewarm petroleum ether. The filtrates are 
collected in a weighed beaker, evaporated, dried, and 
weighed. 

3. Free Alkali. — The residue from 2 is digested for a 
short time with alcohol (95 per cent.), slightly warmed, 
filtered, the residue on the filter, washed with warm 
alcohol, and the filtrate, to which a few drops of phenol- 
phthalein solution are added, titrated with ^ sulphuric 
acid. 

4. Foreign Bodies, — These are found by the usual 
methods, together with the chlorides, sulphates, and car- 
bonates of the alkalies on the filter in 3. 

5. Fatty Acids, — The neutralized alcoholic solution from 
3 is mixed with water in a moderate-sized porcelain basin, 
the fatty acids separated by sulphuric acid, and after 
melting and settling, 5 grams of dry wax are added. 
When the whole is cool, the fat-acid wax is removed, 

♦ Chemiher Zeitun^t 1884, and Chemist and Druggist^ 1884, p. 290. 
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washed with water and alcohol, dried without melting, and 
cooled. The weight, 6 grams = the quantity of fatty 
acids. 

6. Olycerin. — The liquid from the cake of fatty acids is 
treated with a small excess of carbonate of barium, heated, 
filtered, the filter washed with hot water, and the filtrate 
evaporated to dryness. The residue is repeatedly washed 
with alcoholic ether, the filtrate evaporated in a porcelain 
dish, dried at the temperature of 70^ 0., and weighed. 

7. Total Alkali, — 10 grams of another portion of soap, 
prepared as in 1, are dned in a platinum dish, and then 
heated till all the^f atty acids have been destroyed ; the por- 
ous carbonaceous residue is boiled in water, filtered into a 
J-litre flask, and the filter washed with hot water till the 
washings cease to give an alkaline reaction. The bulk is 
then made up, the whole well mixed, and 25 c.c. (= 1 
gram of soap] of the solution are titrated with sulphuric 
acid. The result represents the total amount of alkali, 
and, after deductina; the quantity of free alkali formed by 
8 the remainder is the proportion of alkali combined 
with fatty acids, and existing as carbonate and silicate. 

8. Chlorine, — ^The neutral titrated solution from 7 may be 
used for the determination of chlorine by ^o silver solu- 
tion. 

9. Silicic Add. — 75 c.c. of the solution from 7 are 
treated with excess of hydrochloric acid, evaporated to dry- 
ness, treated with water, filtered, and the residue ignited 
and weighed as silica. 

10. Sulphuric Acid, — ^The filtrate from 9 is boiled, and, 
while boiling, barium chloride is added, the precipitated 
barium sulphate washed, dried, and weighed, and calculated 
as sodium or potassium sulphate. 

11. Potash and Soda, if both are present, must be deter- 
mined in the usual way by platinum chloride. 

Determination of Glycerin. — ^The presence of sugar in 
soap renders the determination of glycerin somewhat 
difficult. Dr. Wright, however, recommends the following 
method, which is said to give fairly accurate results : — 

The aqueous solution left after the separation of the fatty 
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acids, as before described, is rendered strongly alkaline witb 
a solution of caustic soda, and then a dilute solution of 
sulphate of copper is dropped in, with stirring, until the 
hydrated oxide of copper thus formed begins to fail to 
dissolve. The filtered blue solution is compared calorimet- 
rically with a known quantity of a standard solution of 
glycerin treated side by side in the same way. When 
sugar is present, the alcoholic extract, obtained as above, 
must be heated with dilute sulphuric or other acid for 
some time, so as to ivwert the sugar. The fluid is then 
rendered alkaline, and solution of sulphate of copper 
dropped into the boiling liquid as long as suboxide of 
copper is reduced, after which the calorimetric estimation 
of the glycerin is proceeded with as before, the comparison 
being preferably made with a known solution of glycerin 
and cane sugar treated simultaneously with the sample 
imder examination. 

Dr, Muter* 8 Method,^ — This method maybe used for the 
determination of glycerin in soap and soap leys, the pro- 
cess being based on the power of glycerin to arrest the 
precipitation of copper hj'^drate by the alkalies. The pro- 
cedure is as follows : — 

1. Take 1 gram of absolute glycerin and wash it into 
a long, stoppered, graduated tube, having a stop-cock at 
50 c.c. from the bottom. 

2. Add 50 c.c. of a strong solution of potassium hydrate 
(1 in 2) and then a weak solution of sulphate of copper, 
very gradually, and with constant shaking, until a fair 
amount of copper hydrate is produced which remains 
undissolved ; make the whole up into a given bulk, close 
the tube, and set aside to settle. 

3. When perfectly clear, run off from the tap into a 
beaker a given volume of the deep blue liquid, and add to 
it the slightest possible excess of nitric acid. 

4. Pour in a definite excess of ammonium hydrate, 
bring the beaker under the burette charged with volu- 
metric solution of potassium cyanide, and run in till 
decolourised. 

^ The Analyst^ 1881, p. 41. 
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The number of c.c. of the cyanide used, after calculating 
to the whole bulk originally in the tube, represents 1 gram 
of glycerin. The result has, however, to be corrected by 
going through a blank experiment with the same amounts 
of everything, but without the glycerin^ and deducting the 
c.c. of cyanide taken from that previously formed. This 
precaution is necessary because copper hydrate is not quite 
insoluble in the strong alkali, but, once made and deducted, 
the difference gives the true value in glycerin of the 
cyanide solution, and, when that has been thus standard- 
ised, any number of estimations can quickly be made. The 
glycerin to be determined must first be isolated, as free 
from intermixture as possible, as previously described. 

Determinatioxi of Besin in Soap. — The method proposed 
by Gladding* is as follows : — ^About 0*5 gram of the mix- 
ture of fatty acids and resin are dissolved in 20 c.c. of 
strong alcohol, and, with phenol-phthalein as an indicator, 
soda IS run in to slight super-saturation. The alcoholic 
solution, after boiling for ten minutes, to ensure complete 
saponification, is mixed with ether in a graduated cylinder 
till the volume is 100 c.c. To the alcoholic and ethereal 
solution 1 gram of very finely powdered neutral silver 
nitrate is added, and the contents of the cylinder are 
shaken thoroughly for ten or fifteen minutes. After the 
precipitate has settled, 50 c.c. are measured off, and, if 
necessary, filtered into a second graduated cylinder. A 
little more silver nitrate is added to see if the precipitation 
is complete, and then 20 c.c. of dilute hydrochloric acid 
(1 : 2) to decompose the silver resinate. An aliquot part 
of the ethereal solution is evaporated in a tared dish and 
weighed as resin, deducting a small correction (0*00235 
gram for 10 c.c.) for oleic acid. The amount of resin 
subtracted from the combined weight of fatty acids and 
resin, as found before, gives the fatty acids. 

Eiohbamn's Soap. — -To make soap from strong- smelling 
fish fats, F. Eichbaum takes 400 kilos, of the fat, 25 kilos, 
raw palm oil, 260 kilos, of ley of 12° B., and warms up. 
A further similar amount of ley of 15° B. is added, and 

« Ohmwal New», April 14ih, 1882. 
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the mass, after being tliorouglily mixed by agitation, is 
allowed to boil till clear and free from scum, an addition 
of ley being made when necessary. The mass is then 
poured in a thin stream through 20° ley, 50 kilos, powdered 
resin are added gradually, and then 40 kilos, of ley of 20% 
and the mass boiled. When ready, the soap is salted in 
the ordinary way. The addition of resin is said to con- 
siderably lessen the fishy smell. 

Soaps for Calico Printers and Dyers. — According to 
Scheurer * a soap for brightening colours such as alizarin, 
or garancin, should first of all produce a perfectly white 
ground, upon which the colour then appears much more 
brilliant, and in the second place it should not attack the 
colour itseK. On comparing from this point of view the 
various soaps occurring in commerce the Marseilles soap 
was found to be the best, although the reason for this 
superiority was not at first obvious. A soap which attacked 
the colours used to be regarded as too alkaline, but on 
analysis it was found to contain no more alkali than the 
best soaps. It was especially the oleic acid soaps which 
exhibited this injurious alkalinity, attacking all shades of 
colour. This behaviour is attributed by Scheurer to the 
fact that many so-called alkaline soaps made with oleic 
acid simply contain both free oleic acid and free alkali, 
because the saponification has not been complete. Such 
soaps may be perfected by continuing the boiling. It 
should be remembered that the combination of the acid 
and soda requires a considerable time — two kinds of soap, 
an add soap and a imic one, seem to be produced at the 
beginning of the process, and these gradually unite to 
form a neutral soap. The reaction can be hastened either 
by increasing the temperature or pressure, thus, at a pres- 
sure of 1*5 atmosphere, Scheurer found that a better soap 
was obtained in two hours than in twelve hours imder 
ordinary pressure. A soap manufactured by Daumas 
D* Alison, of Marseilles, is recommended as the type of that 
best suited for dyeing and printing purposes. It is com- 
posed as follows : — 

* Jonrnalofthe Society of Chemical Industry ^ 1883, p. 286. 
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Fatty acids 55, caustic ^oda 6, water 39, total 100 ; or 
9*106 parts caustic soda to 100 parts of fat. 

At the Zawierciers Works the following method is 
adopted, it is said with success, for the manufacture of 
soap suitable for printing and dyeing : — About 360 litres 
of water and 69 kilos of ley at 36" B. are boiled up together, 
and 140 kilos of oleic acid added with constant stirring 
till a uniform mixture is obtained, 3,120 litres of water 
are then added, and the mixture is well stirred till a clear 
soap solution results. When the above proportions are 
used, the oleic acid is sometimes found to be in excess, and 
Bome more soda must be added. To prevent this a little 
more soda should be added at the beginning. 

Soap for Silk Dyers. — According to Morfit the soap 
most suitable for stripping and boiling off the gum from 
silk is a brown-oil soap, which should cleanse readily with- 
out injury to the silk, and be easily rinsed out. Sulphate 
of soda is usually added to this soap. In the north of 
Europe soft potash soaps — generally prepared from linseed 
oil — are used, and in the south hard soda soaps made from 
olive and other oils are used by preference. Soaps made 
from oleic acid have of late years been much used by silk 
dyers, and it is found that those which are made from 
oleic acid and linseed oil wash off best, while those prepared 
from olive oil and tallow come next in this respect ; soap 
made from palm oil does not rinse off so well. Oleic acid 
soap is most suitable for scouring silk to be dyed, but for 
silks which are to remain white a good olive oil soap is to 
be preferred. 

The late Prof. Crace-Calvert, who had a very long scien- 
tific experience in this industry, held that the soft soaps 
usually made for dyers' use are not indiscriminately appli- 
cable to all colours. To produce the maximum effect in 
brightening the shade the soap should be composed of : — 

Foe madder colours, 
purples. pinks. 

Fatty adds • • • • 60*4 • • 69-23 

Soda 5-6 • • 6 77 

Water 34 • • 3400 

100-00 10000 
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Soap Leaves are prepared by passing continuous paper 
sheets over rollers through a hot solution of soap, the 
excess of soap attached to the surface being scraped off. 
The paper is then passed over drjdng cylinders and from 
thence to a cutting machine. 

Zalmon'8 Aromatic Month Soap.* — 1 lb. of neutral 
soap, prepared from fat of the best quality, is dissolved in 
cold distilled water, about 3 J ozs. finely sifted cuttle-fish 
bone are added to the solution, and the whole evaporated 
at a gentle heat. When the desired consistency is nearly 
reached add three-quarters of a drachm each of oil of pep- 
permint, oil of sage, virgin honey and white vinegar, or 
oil of lemons. Mix the whole quickly by stirring, and pour 
into suitable moulds to cool. Colouring matter may be 
added as desired. 

Aromatic Antiseptic Tooth Soap.^Ca stile soap 1 lb. ; 
finely-powdered pumice, 1 oz. ; thymol, 20 grains ; oil of 
wintergreen, 30 drops. Shave the soap into ribbons, beat 
it into a paste with a little water, and add first the pumice 
and next the thymol and wintergreen dissolved in a small 
quantity of alcohol. 

Unna's Over-fatty Soaps, f — ^These soaps are specially 
designed for employment in cutaneous affections. In 
commencing his experiments Unna first prepared a 
normal soap of fixed composition, which could be incor- 
porated with various medicinal substances. While, 
theoretically, he considered that beef fat was the most 
perfect, he found, practically, that an advantage was 
gained by adding 1 part of olive oil to 8 parts of beef fat. 
The alkalies employed were soda 2 parts, and potash 1 
part, this combination being less apt to blister when 
medicinal substances were added to the soap. Cocoa-nut 
oil, though producing a soap which lathers well, was 
found to make the skin dry after continued use. Even a 
neutral soap, when constantly used, tends, according to 
Unna, to produce an unpleasant roughness, from remov- 
ing too completely the natural oiliness of the skin — ^a 

♦ Chemut and Druggist, 1880, p. 18. 
t Edinburgh Mfdieal Joum.^lf 1885* 
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view, we should think, that will not be very readily 
accepted. He therefore leaves the soap over-fatty ^ that is, 
besides the fat necessary for perfect saponification, an ex- 
cess amounting to 3 or 4 per cent, is added. Any secon- 
dary addition of glycerin or vaseline he entirely rejects. 
This soap he terms over-fatty normal soap ; it may be used 
as an ordinary washing soap in all forms of inflammatory 
skin diseases where ordinary soap is forbidden, as in 
eczema, erythema, and for skins poor in fat with a 
tendency to dryness; also as a soap for healthy people 
whose occupation compels them to wash frequently in the 
course of the day.* The composition of the soap is as 
follows : — 

16 parts best ox fat 59*3 

2 „ olive oil 7*4 

6 „ soda ley (38° B.) 22*2 

3 ,) potash ley- 11*1 

27 100-0 

In this soap about 4 per cent, of oil remains unsaponi- 
fied. It is of a yellowish-white colour, of a waxy con- 
sistence, and quite permanent. It forms an exceedingly 
good soap for children, and if rubbed on the hands and 
wiped off again in a few minutes with a dry towel, it leaves 
the hands smooth, and little liable to be injuriously afiected 
by damp, cold, or long-continued contact with carbolic 
acid. It will be readily seen, however, that the imsaponi- 
fied fatty matter remaining on the skin after the above 
treatment will quickly be converted into fatty acids, emit- 
ting a disagreeable odour, while, possibly, they would 
cause irritation to delicate skins. 

Over-fatty Marble Soap is prepared from equal parts of 
the above soap and the finest powdered marble, and it is 
said that it will be found useful in thinning down the 
homy layer of acne, thus replacing pumice-stone and 
sand-soap, and, while powdered marble rubs off the scales 
or thickened epidermis, the over-fatty normal soap leaves 
the polished surface smooth and ** normally unctuous " ! 

♦ We should fancy that the detergent properties of such a soap would 
be Utile, while its antiseptic powers would be nullified by the free fat. 
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XHmbleby's Wych-hasel Soap. — The juice of tlie plant 
Hamamelis virffinica, or common wych-hazel, is mixed 
with soap, and the various compounds for toilet purposes 
which contain soap, and it is said that such compoimds 
are beneficial in cases of bruises and lacerations of the 
skin. 

Castor Oil Soap. — This soap, prepared as below, is said, 
by Mr. Hammer* to answer best for preparing soap lini- 
ment [Linimentum Saponia Co.) : — 

Saponify 2 pints of castor oil with 6 ounces of caustic 
potash and 2 pints of water, by heating until a trans- 
parent mixture is obtained ; then add a saturated solution 
of 8 ozs. of chloride of sodium, stir until cool, allow to sub- 
side for a day, decant the liquid portion, cut in pieces, and 
dry for use. 

Weise'8 Formula for Windsor Soap. — Tallow 40 lbs. 
and olive oil 15 to 20 lbs., are saponified with soda ley of 
19° B. ; the soap next treated with a ley of IS'' B., and 
lastly with a ley of 20°, and the operation is conducted as 
for curd soap, but no excess of alkaU must be used. 
When boiled clear, the soap is left in the pan for six or 
eight hours ; it is next completely separated from the ley, 
and is then placed in a flat mould, and pressed until it no 
longer exhibits any flux, to prevent it from mottling. To 
the above proportions the following perfumes are added : — 
Oil of cumin, 10 oz. ; oil of bergamot, 6 oz. ; oil of 
lavender, 3 oz. ; oil of origanimi, 1 oz., and oil of thyme, 
3 oz. 

Sendering Tallow. — ^At some soaperies it is the custom 
to clarify or render their own fats, whereby they obtain 
perfectly pure tallows, while at the same time effecting 
some advantages in the way of profit. This operation is 
more especially a necessary part of the manufacture in 
districts where crude fats are abundant. The operations 
of rendering tallow are : 1, drying the fat ; 2, mincing ; 
3, boiling or melting. The rough fats, or suets, as they 
come from the slaughter-houses are suspended from beams 
in Q, well- ventilated loft until sufficiently dry, after which 

^ r#ar Book qf Pharmacy, 1883, p. 313. 
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ttey are minced either by a hand cutting-machine or by a 
machine driven by steam power. The minced fat is after- 
wards boiled either in an open pan heated by fire from 
below, or more properly, in a jacketed pan heated by 
steam. When an open copper is used it is absolutely 
necessary that the fire should only play upon the bottom 
of the vessel, otherwise the fat will be liable to become 
charred and discoloured. It is usual to first put into the pan 
a certain amount of water and rendered tallow, and when 
this is melted the minced fat is gradually introduced with 
constant stirring, and the heat gently kept up until the 
whole of the fat is liquefied : the melted fat is then passed 
through a wicker or wire sieve or basket, and then allowed 
to rest for some time to allow fibrous and other impurities 
to subside. The tallow is then transferred to casks or tubs 
for future use. The solid residues retained by the sieve, 
called greaves or cracklings, are afterwards enclosed in can- 
vas bags and submitted to moderate heat, and gradually 
increasing pressure, by which a further quantity of tallow 
is extracted. 

The process of rendering tallow by boiling the fat in an 
open pan is open to several objections, amongst which may 
be mentioned the difficulty of keeping up a uniform heat ; 
again, the animal tissues which are attached to the fat 
do not become thoroughly broken up, but assume a very 
hard condition, which renders it impossible to press out 
the whole of the tallow. To overcome these difficulties 
and objections, it is generally the custom in large establish- 
ments to boil by steam, and in order to break up, and to 
some extent dissolve, the membranous and other tissues, 
certain chemical substances are employed — an idea that 
originated with the late Mr. Charles Watt, who, as far 
back as the year 1830, devoted his attention to this 
subject, and subsequently — namely in 1836 — obtained a 
patent for refining tallow, which consisted in the employ- 
ment of dilute sulphuric acid, with a little nitric acid and 
bichromate of potassa. This process, subjected to some 
modifications, has been, and still is, generally adopted in 
the rendering of fats for soap and candle-making. 
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By D'Arcet's method, the crude fat id boilod Ly steam, 
with about one-fourth its bulk of water, acidulated with 2 
to 3 per cent, of sulphuric acid, in an open or loosely- 
covered lead-lined veaeel. By another method a steam- 
tight cylinder is employed, in which the fat is subjected 
to a pressure of 50 to 60 Iba. per square inch, the boiling 




Fig. 87. 

being kept up for about ten hours. It is said that by this 
method 12 per cent, more tallow is obtained than by any 
other method adopted. Another process consists in keep- 
ing the tallow melted for some tmie, about 2 per cent, of 
oil of vitriol, largely diluted with water, being added, 
and the whole is kept constantly agitated. The tallow 
thus treated is allowed to cool slowly, and the resulting 
cake ia afterwards remelted with a large quantity of 
boiling water, to remove all traces of the acid. A very 
effectual way of washing out the acid ia to blow steam 
through the liquid fat, tor half-an-hour or so, and when 
the steam is shut ofE, to keep the pan covered up, so aa to 
retain the heat as long ae possible, by which means the 
condensed steam, carrying traces of acid with it, gradually 
aubaides, leaving the tallow free. 

A very effective method of rendering tallow is obtained 
by means of Measrs. Merryweather & Sons* patent super- 
heating apparatus, an illustration of which ia shown in 
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Fig. 37. The apparatus Is stated to present the following 
advantages over the method of melting by fire-heat : — ] , 
The copper is not injured by local heat, and will last for 
many years ; 2, there is little risk of burning the tallow or 
fat during the heating ; 3, the pan costs 60 per cent, less 
that those ordinarily used ; 4, the pan can be instantly 
checked, thus preventing the danger of boiling over ; 5, 
no risk of accidents from fire ; 6, economy of fuel. The 
following are the details of the apparatus : 

a is the superheater, formed of wrought-iron lap- 
welded tubes, set in a brick oven with ordinary furnace 
bars, as shown. 

h is the steam boiler, the water in which is kept to its 
proper level by means of a self -regulating feed; 

c is the chimney. 

dd are the pipes and cocks connecting the boiler with the 
superheater. 

g is the pipe which connects the superheater with 

^, the fat-pan, which is set in brickwork, to prevent loss 
of heat. 

In cases where it is essential to destroy obnoxious fumes 
arising from the melting process, a patent cover is provided 
for the fat pan, h. 

Silicates of Soda and Potash. — Way*% Process. This 
process is described in the specification of the patent as 
follows : — 

** I put into a suitable pan, heated by steam or in any 
convenient manner, a quantity of caustic alkaline ley 
(potash or soda, or both, as the case may be) of about 18° 
Tw., so that the silica solution when made shall have a 
gravity as nearly 36° as possible, and after having raised 
this ley to the boiling-point I add by degrees the rock or 
clay,* either in small pieces or ground to powder, until 
the alkali has taken up as much silica as it will dissolve. 
The heat is now withdrawn and the undissolved earthy 
matter is allowed to settle. The clear liquor is run off, 
and a fresh quantity of water is added to the sediment 

* A product found in Surrey and centaining soinetimes an much as 70 
per (Mat. ot silioat 



27a APPENDIX. 

to wash out further portions of soluble matter. Tho 
liquors so obtained are solutions of alkaline silicates. The 
quantity of rock or clay required will vary with the per- 
centage of soluble silica which it contains. I find it 
necessary for every 31 parts of actual soda, or 53 parts 
of carbonate of soda rendered caustic, to employ as 
much of the rock or clay as contains 78 parts of soluble 
silica. 

" I produce similar alkaline silicates from the rock or 
clay by gently heating it in a furnace with alkalies or 
alkaline carbonates. In this case, combination of the 
materials and production of the alkaline silicates takes 
place at a temperature much below that which is necessary 
when other forms of silicious matter are used, and though 
preferring the method formerly mentioned for the treat- 
ment of the rock or clay the one last described may be 
employed. The alkaline silicate is dissolved out from the 
furnaced materials by water or alkaline ley. I prefer, in 
either case^ to saturate the alkali as fully as possible with 
silica, but this is not absolutely necessary. The silicates 
so produced are more suitable lor the soap-maker, for the 
following amongst other reasons : — 1. They are more 
economically produced. 2. The caustic property of the 
alkali contained in them is more perfectly neutralised. 
3. They contain no iron, alumina, or other matter injur- 
ious to soap. 4. The soap produced by them is therefore 
of superior quality, as well as cheaper. The alkaline 
silicates produced by either of these processes may be 
employed in any of the modes now used by soap-makers 
in incorporating the silicates of the alkalies with soap. 

Barring Soap by Macliinery. — A very lisef id machine * 
for cutting soap into bars is shown in Fig. 38, and con- 
sists of a fixed frame of wood-work, a a, and a movable 
lever-frame, b b, attached to a a by the centre pin c. The 
frames are wide enough to receive a slab of soap 45 ins. 
long by 15 ins. wide. This is placed in an inclined position, 
as shown by the dotted lines resting on the bar d of the 
fixed frame, and against a series of wires stretched upon 
♦ Bichardson and "Watts' Technology^ toI i., part iii., p. 604. 
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tlie movable frame. When the lever g is preesed down 
the wires pasB through the slab of aoap, dividing it into 
regular bars, and when the handle is again raised np to 
the position shown in the cut the bars are fonnd on the 
table F ready to be removed. 

Ammoniated Soap. — The sabjoined formula is given 
in the Journal of the Society/ of Chemical Industry :* — A 
soap is first formed in the usual way from the following 
ingredients : — Stearic acid, 8 parts ; cocoa-nut oil, 4 parte ; 
potash and soda, of each 1 part; water, 6 parta. The 




Fig. 88. 

soap, when cold, is cut into shavingB, which are then 
placed in a retort, in which they are subjected to the 
action of gaseous ammonia at a pressure of 15 lbs. per 
square inch, until the soap has become thoroughly im- 
pregnated *-ith it. 

Way'B Silicated Soap.— To produce 100 lbs. of soap, 
the operator puts into the soap-pan 11'5 per cent, of each, 
bleached palm oil and cocoa-nut oil, and 36'6 per cent, trf 
Boda ley of 36° Tw. These ingredients are boUed till tha 

•Junrn. SocCltem. Indus., 1&S3, p. 131. , 
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soap becomes stiff, and there is then added 44 per cent, of 
solution of silicate of soda of 36*^ Tw. The boiling is now 
continued till the soap becomes thin and limpid, when 2*4 
per cent, of common salt is thrown in, and the boiling 
continued for three or four hours, when the soap may be 
cleansed either at once or after it has been aUowed to 
stand for a few hours. If open steam be used it is best to 
have the silicate solution and the ley of greater strength 
than that mentioned, in proportion to the quantity of 
water which is condensed from such steam into the 
soap-pan. 

Blue and Grey Mottled Soaps. — For preparing these 
soaps, which are much patronised in the north of England, 
two soap-pans are required. In one pan a fitted soap is 
prepared from tallow and palm-kernel oil or cocoa-nut oil, 
which is afterwards removed to the second pan, and for 
every 1,000 lbs. of soap are added 250 lbs. of silicate of soda 
solution, the whole being thoroughly incorporated by 
boiling, until the soap-boiler judges that the proper con- 
dition for mottling has been reached. The colouring 
matter — ultramarine for blue mottle — worked up into a 
thinnish paste with water, is then sprinkled over the sur- 
face of the boiling soap a little at a time until the full 
quantity has been introduced ; the proportion of ultra- 
marine per ton of soap is from 5 to 10 lbs. If the soap 
be in too liquid a state the colouring matter is apt to per- 
meate the entire mass, giving it a blue tint throughout, 
and the desired mottled appearance will not be attained. 
When properly conducted the blue pigment shows in the 
soap in blue patches, which appear in strong contrast to 
the white groimd of the soap, giving it a pleasing appear- 
ance to the eye. The grey mottled soap of the same class 
is coloured with finely powdered oxide of manganese, from 
1 to 3 lbs. to the ton, introduced in the same way as above. 

A red mottled soap is also produced with vermilion. 

Fulling Soap. — The following formulae are given by 
Mr. Kingzett*for a soft soap to be used for cleansing and 
scouring woollen fabrics : — 

♦ Alkali Trade, p. 175. 
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I. 11. 

FattyAcidfl 60.0 .... 40.0 

Potash 11.5 .... 9.6 

Water 38.6 .... 60.6 

The soap stould contain a slight excess of alkali, but 
no resin (which hardens the fabrics), starch or silicate 
should be present. 

Soap to Bemove Stains. — This is prepared from a 
good white soap, cut into thin shavings. For 6 lbs. of the 
soap take one ox-gall, and the whites of four eggs, and 
mix all the ingredients in a mortar, adding 2 lbs. of 
powdered alum. When the whole has been well incor- 
porated, the mass is to be kept in a damp place for 
twenty-four hours. It is said that this soap finds much 
favour with scourers for removing grease, &c. 

Cotton-seed Oil. — ^This oil, which is largely manufac- 
tured in the Southern States of America, is a good deal 
used as a soap material, especially in the north of England. 
In its crude state it is of a darkish colour, and somewhat 
viscid, but when purified it is clear and almost colourless. 
The crude oil, being much cheaper than the refined article, 
is preferred by soapmakers. The oil does not of itself 
make a good hard soap, but when mixed with other ma- 
terials, in the proportion of about one-third, it forms a 
useful soap material, and a good soap may thus be ob- 
tained. There are some peculiar difficulties in the 
employment of cotton-seed oil for soapmaking, however, 
if it be used in considerable preportions ; for example the 
cutting of the pan, or separation of the soap by common 
salt, does not take place so readily as usual, but this is 
overcome by adding water to the pan. The colour of the 
soap may be improved by boiling the soap over spent leys 
containing carbonated alkali. 

Chlorinated Soap. — Powdered Castile soap 11 oz. 
and dry Chloride of Lime 1 oz. are beaten into a mass 
with sufiicient Rectified Spirit, holding in solution Oil 
of Verbena, or of Ginger-Grass, \ oz. The mass is then 
formed into fiat tablets, and wrapped in thin sheet gutta- 
percha. 

Commercial Value of Soaps. — Dr. Buchner gives a 
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method by which the amount of hard soap in a sample 
may be calculated from the amount of fatty acids obtained 
when a given quantity of the sample is decomposed by 
fetrong acid. He uses a flask, the neck of which is gradu- 
ated mto cubic centimetres ; into this flask, half filled 
with water, he puts half an ounce of the soap and dissolves 
it. He then adds the acid, either commercial hydrochloric 
acid or dilute sulphuric acid, and warms the mixture, 
when the fatty acids are set free. He next adds sufficient 
water to allow the reading of the cubic centimetres the 
acids measure in the neck of the flask. The fatty acids 
from different sources difier slightly in specific gravi y, 
but Dr. Buchner found that the average weight of a cubic 
centimetre is 0*93 gramme, which is practically near 
enough. As the acids are combined with iV of glycerin, 
it is easy, knowing the weight of the acids, to calculate 
the weight of the fat used ; and as on the average 100 Ibsi 
of fat give 155 lbs. of good hard soap, the weight of the 
real soap can be calculated when the weight of the fat is 
known. These calculations may be made by using the 
table given below. The results, however, are not to be 
considered scientifically accurate, but near enough for 
ordinary business purposes. The method only requires 
one weighing, is executed in a few minutes, and is so 
simple that it can be performed by an ordinary workman. 
, I. Cubic centimetres of fat acids separated from half- 
an- ounce of soap. 

II. Percentage of water, ley, glycerin, &c., in the sample. 



Percentage of good hard 
I. II. 

\ 97 

6 69 


soap. 


III. 

..... 3 




31 


6 63 




37 


7 67 




43 


8 51 




49 


9 44 




53 


10 38 




62 


11 32 




63 


12 26 




74 


13 20 




80 


14 13 




87 


15 7 


• •••.•i4.t.»l 


93 



APPENDIX B. 

MODERN CANDLE-MAKINQ. 

Formerly, and indeed well within the memory of the 
writer, candle-making was a rude and exceedingly offen- 
sive trade, and the effluvia from a " fat-loft '* — especially 
during the summer months — rendered the precincts of a 
tallow-chandler's establishment not only offensive to the 
nose, but highly prejudicial to the general health of the 
community. In the fat-loft of bygone days many tons of 
animal fat, as it came from the shambles of the butcher, 
were suspended from wooden beams for days, or even 
weeks, in order that the membranous and interstitial 
matters might become partially destroyed, or "broken 
up," by the kindly exertions of the domestic blow-fly and 
slow putrefaction. 

Since that period, however, scientific men have intro- 
duced many important improvements into the art of 
candle-making, and it has gradually become a chemical 
manufacture of first-rate importance, conducted upon 
scientific principles. As far back as the year 1830 the 
late Mr. Charles Watt, the inventor of the well-known 
process for bleaching palm-oil with chromic acid, devoted 
much attention to the refining of tallow, with the view to 
dissolve the cellular tissues attached to animal fats, by 
chemical means, and so successfully was this accomplished 
by a process which he subsequently patented that the 
system of " storing *' candles for many months, then in 
vogue, was abandoned wherever the new process was 
adopted. The process referred to was the precursor of 
many subsequent modifications, which will be considered 
hereafter. 
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There are three methods of making candles, namely, by 
"dipping," "moulding,*' and "rolling/* The cheaper 
kinds of tallow candles are produced by dipping ; stearine, 
" composite,** and paraflBn candles are moulded, and those 
prepared from wax are basted and rolled. 

Before describing the various details of the manufacture, 
it will be necessary to direct attention to the materials 
employed, and the methods adopted to render them suit- 
able for candle-making. The principal materials used in 
candle-making are tallow, that is refined animal fats, 
stearin, palm-oil, paraffin, ozokerite, wax, and fatty acids. 
Chevreul and Braconnot, whose investigations concerning 
the composition of fatty bodies have been of the greatest 
service, both to the soap-maker and candle manufacturer, 
proved that fats, as they occur in nature, are a combina- 
tion of the simple fluid and solid fats, olein, stearine, and 
margarine in variable proportions, the fusibility of the 
compound fat varying as the liquid or solid constituents 
preponderate. Fats are thus classified : — 1. Unsaponi- 
fiable fats — as paraffin, for example — ^which are unchanged 
when boiled with a solution of caustic potash. 2. Saponi- 
fiable fats (also called glycerides)^ which, when boiled, or 
left long in contact with alkaline solutions, are gradually 
resolved into (a) fatty acids, which combine with the 
alkali, forming soap, water, and (6) the tri-atomic alcohol 
glycerine. 3. Fatty acids combine with most bases, 
forming salts, and can be displaced by stronger acids, 
floating upon warm aqueous solutions as an oily fluid. 

Fatty acids, according to their respective boiling points, 
are designated volatile fatty adds and fixed fatty acids. 
Heintz, whose researches corroborate those of Chevreul, 
found that the fats of tallow and palm-oil essentially con- 
sist of stearic, palmitic, and oleic acids, in combination 
with glycerine, stearin, palmitin, and olein, and are con- 
sequently glycerides. In one respect, however, he differs 
from Chevreul, inasmuch as he considers the margaric 
acid obtained by saponification to be a combination of 
palmitic and stearic acids, a view which is now generally 
accepted. 
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Tallow. — The animal fats chiefly used in candle-making 
are mutton and beef suets, and consist of stearin, palmitin, 
and oleic, the stearin, however, preponderating, but vary- 
ing in percentage in different species of animal, the nature 
of its food, and its age. Mutton fat contains more steartn 
than beef. The mefting point of beef fat is 100° F., while 
that of mutton fat is from 100" to 106° F. Melted mutton 
fet becomes solid at 100° F., but in solidifying its tem- 
perature rises to 111" F. 

Heudering Tallow.— The rough fats, as they come from 
the butchers, require to be clarified, or rendered, as it is 
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technically termed, by which process the pure fatty 
matters, or tallow, are separated from the membranous 

and cellular tissues which are attached to them. The fats 
are usually suapeoded from wooden beams in a well- 
ventilated loft to dry, after which they are subjected to a 
process of mincing, either by means of a series of revolving 
Knives fixed to a table, and worked by hand (Fig. 39), or 
in larger establish meats by machinery driven by steam 
power. The minced fat is next boiled, which in small 
works is conducted in an open pan or copper, care being 



taken tbat the fire plays only upon the hottom of the pan, 
to prevent the fat from being burned or discoloured. 

It is UHual to first put a quantity of rendered tallow or 
water into the pan, and when this is melted the minced fat 
is introduced, the whole being kept stirred until the fat is 
completely liquefied. The melted fat is next removed by 
means of a ladle or swimmer, and passed through a brass 
sieve, or wicker ba&ket. The 
melted and strained tallow is 
now allowed to repose for'a 
time, to allow further impuri- 
ties to subside, and is uter- 
wards conveyed to store casks 
until required for use. The 
solid residuum, called "crack- 
lings,'' retained by the siere, 
is next subjected to moderate 
heat, and gradual hut increas- 
ing pressure [Fig. 40), which 
squeezes out a greater portion 
of the remaining fat, leaving 
a hard cake, to which the 
name "greaves" is applied. 
By the above method of ren- 
dering tallow beef fat is said 
to yield — as a maximum pro- 
duct seldom attained — 95 per 
cent, of tallow from ordinary 
rough fat, and 2 per cent, of 
refuse; and mutton fat 91 per 
Fig. 40. cent, of tallow, and 4'5 per 

cent, refuse. 
This crude method of rendering tallow is open to several 
objections, amongst which may be mentioned the follow- 
ing : — In an open copper it is difiBcult to keep the heat 
nniform ; again the cellular tissues do not become com- 
pletely broken up, while they acquire such extreme hard- 
ness that the press is unable to squeeze out the whole of 
the fat. In large establishments the open copper is 
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dispensed with, and steam-tight cylindrical hoilera suhsti- 
tuted, besides which chemical suhstances are introduced 
(as first suggested by Mr. Charles Watt') which facilitate 
the breaking up of the cellular and membranous matters, 
thus affording a higher yield of fallow. For this purpose 
Mr. C, Watt employed dilute sulphuric acid, to which a 
little nitric acid was added, ba also a small quantity of 
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bichromate of potash, these ingredients being added to the 
fat when in a melted state. The tallow thus treated was 
afterwards well washed. By D' Aral's method the crude 
fat is boiled by steam, with about one-fourth its bulk of 
water, acidulated with from 2 to 3 per cent, of sulphuric 
acid, in an open or loosely covered lead-lined vessel. 
When a steam-tight boiler is used, with a pressure of 50 
to 601bs. per square inch, it is said that the yield of 
• Patent, Uaroli, 1S36. 
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tallow is about 12 per cent, more than is obtained by any 
other method. 

An apparatus for rendering fat by steam has been intro- 
duced by Messrs. Merryweather and Sons, of Long Acre, 
London, an illustration of which is given in Fig. 41, to 
which the reader is referred. 

The tallows of commerce, before being used for making 
candles, generally require to be subjected to a further 
refining process, which may be efiected by either of the 
following methods : — 1. The tallow being melted, 2 per 
cent, of sulphuric acid, largely diluted with water, is intro- 
duced, and the whole kept briskly agitated for some time, 
after which the tallow is allowed to cool slowly. The 
resulting cake is next re-melted with a large quantity of 
boiling water to thoroughly wash it. 2. Steam is blown 
through the melted fat for half an hour or so ; it is then 
allowed to cool and settle. 3. A little nitre in solution is 
added to the melted fat, with constant agitation, and soon 
after a little dilute sulphuric acid added, or a solution of 
bisulphate of potash. 4. A small quantity of dilute nitric 
acid is added to the melted fat. 5. Chromic acid, or a 
mixture of bi-chromate of potash solution and dilute 
sulphuric acid is used. 

In each of the foregoing methods the tallow requires to 
be well washed with hot water or steam, and should be 
allowed to cool slowly, so that the chemicals may effectually 
deposit. 

Laord. — The fat of the hog, or lard, is much used in 
America in the manufacture of candles, after the olein has 
been expressed from it. The quality of the lard, however, 
varies according to the nature of the animal's food ; thus 
the fat of hogs fed upon grain or potatoes is hard, and 

Eossesses great body, as is also the case when the animals 
ave been fed upon malt ; but the fat of hogs which have 
been fed upon brewers' or distillers' waste possesses but 
little body, is soft and oily, and of a yellowish colour, 
having a melting point of only 81° F. 

Stearin is the solid portion of fats, and is insoluble in 
alcohol. The commercial article, however, is in reality 
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stearic acid, and Is produced by several different cliemical 
processes, which will be presently described. Tallow 
stearin, or, as it may be termed, real stearin, was formerly 
much used in candle-making, and is obtained as follows : — 
Refined tallow is first melted, and then allowed to cool 
very gradually, being kept constantly stirred until it has 
become solid, a process which used to be termed 'packing 
the tallow. The material thus treated is next put into 
bags, and submitted to gradual but increasing pressure, 
when a large proportion of the olein becomes squeezed 
out, leaving the stearine in hard cakes, which after being 
melted ,will form " moidd " candles of excellent quality. 
Stearic acid (commonly called stearine) is prepared on the 
commercial scale by either of the following methods : 

I. Lime Saponification Process. — Ordinary tallow, or 
a mixture of tallow and bleached palm-oil, boiled in a 
large wooden vessel, fitted with a perforated coil of steam 
pipes, by means of steam at a high pressure, with about 
15 or 16 per cent, of hydrate of lime — ^that is, recently 
slaked lime — for three or four hours, or until perfect 
saponification takes place, by which a lime soap is formed ; 
the whole is then allowed to cool, and the product, which 
is a compound of stearate and palmitate of lime, is after- 
wards removed to another wooden vessel, and treated with 
about four parts of sulphuric acid — previously diluted 
with water — to every three parts of slaked lime origin- 
ally used in the saponification, and the action is promoted 
by the aid of steam, heat, and constant agitation. The 
material is then allowed to rest, when the liberated 
fatty acids rise to the surface, and the sediment — ^sulphate 
of lime and water — collects at the bottom of the vessel. 
The fatty material is next ladled into another vessel, in 
which it is well washed with water, steam being blown 
into it to assist the process. It is then allowed to cool, 
and is afterwards reduced to shavings by means of a series 
of knives worked by machinery, and the shavings are 
then placed in canvas bags, which are submitted to the 
action of a powerful hydraulic press, by which a con- 
siderable portion of the oleic acid is squeezed out. The 
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resulting cakes of stearine (stearic acid) are again submitted 
to the action of steam and water^ and once more cooled, 
and then reduced to a coarse powder, which is again sub- 
mitted to the joint action of steam and pressure^ the cakes 
being placed in bags made from goats' hair. The heat 
and pressure are kept up for about two hours, by which 
time the remainder of the oleic acid is removed. The 
refined cakes are next re-melted by steam, and sometimes 
a little wax is added to destroy the crystalline structure 
of the stearic acid. The material is finally cast into 
blocks for the market. The melting point of the resulting 
product is from 132° to 135° F. 

II. Acidification Process, — It had long been known 
that fats are decomposed by concentrated sulphuric acidj 
in a like manner to that which is ejBTected by caustic 
alkalies, but while the acids enter into combination with 
the fatty acids, setting free glycerine, it was held by 
Freny that sulphuric acid combined with both, producing 
from the acids of the fat sulpho- stearic, sulpho-palmitic 
and sulpho-oleic acids, and, from the glycerine, sulpho- 
gly eerie acid. Dr. Bock, however, entertains a different 
view of the reaction, which he explains as follows : *' By 
the lime saponification method, lime soap is formed, and 
extraction of the glycerine is rendered possible. By 
acidification, the whole process is effected at once. When 
properly conducted, the fat, washed out with water, always 
remains as a neutral fat, whereat, when concentrated 
sulphuric acid is used, not a trace of glycerine is left. 
Acidification, when properly conducted, is only a pre- 
liminary operation, intended to break up, or carbonize, 
albuminiferous matters. With due care, only the en- 
velopes of the cells are blackened, and these are soluble 
neither in fat nor in fatty acids. The production of a really 
black solution is only an evidence that a certain part of 
the fat has been charred, which should be avoided under 
all circumstances. . . . By proper acidification, the neu- 
tral fat is only uncoated, as it were, and freed from the 
cells, or at least the latter are so ruptured as to allow of 
the easy exit of the fat. This latter is then in a condition 
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t6 be decomposed, an operation accomplished in a much 
shorter time by the chemical equivalent of acid— from 
4 to 4*5 per cent. — and the necessary water. After allow- 
ing the glycerine water to escape, the fatty acids appear 
more or less black ; they may now be distilled. Their 
melting-point varies from 120° to 130° F." The reul 
value of the new method consists in dispensing with dis- 
tillation. The object of this operation is the removal of 
the black colour, or rather of the black- coloured matters, 
by super-heated steam. These black matters are the 
partially carbonized albumen cells, which swim about in 
the fatty acids, because the specific gravity of the two 
bodies is about the same. The difficulty is overcome by 
oxidising the mass, by which the specific gravity of the 
cells is raised from '9 to 1*3. They are thus precipitated, 
and the fatty matters can be washed off. The subsequent 
cold and hot pressing are the same as with ordinary 
methods. — Carpenter. The acidification method, combined 
with distillation, is the process largely used at Price's 
Candle Works, Battersea, London. 

Palm Oilf or Palm Butter, is obtained from the fruit 
of several species of palm, but chiefly from Elau Guineenm 
and E, melanceocea, or Guinea oil palms. The oil, which 
has the consistence of butter, is of an orange-red colour, 
and has the odour of violets. It may be bleached by 
exposure to the sun, by chlorine, chloride of lime, and by 
strong sulphuric or nitric acids, but when bleached by 
the substances named, the colour becomes restored to a 
great extent when the bleached oil is subjected to the 
action of an alkali, as in the process of soap-making. 
The only successful method of bleaching palm-oil, by 
which the colour is not only destroyed, but removed, is by 
the well-known " chromo process " of the late Mr. C. 
Watt. 

Cocoa-nut Oil, or Cocoa Butter. — This oil is chiefly 
used in the manufacture of night lights, its melting point 
being too low for ordinary candles. 

Piney Oil, or Tallow, obtained from the seeds of 
Vateria indica, is a solid fat which melts at from 95° to 97° 
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F. It can scarcely be deemed a useful material for 
candle-making. 

Waxes. — Under this head is classed: — 1. Animal 
waxes ; 2. Vegetable waxes ; 3. Mineral waxes. Animal 
waxes include bees' wax and spermaceti. After the honey 
has been removed from the cells of the honeycomb, the 
latter is melted in water, at a moderate heat, and the 
liquid mass is then strained, and the clear wax afterwards 
melted and cast into cakes or round tablets. Bees' wax 
is brittle at 32° F., becomes soft and plastic at 88° to 
85° F., and its melting-point is from 145° to 155° F. The 
commercial article is frequently adulterated with farina, 
resin, and mutton suet, or stearine. Crude wax, especially 
that which is imported, is generally loaded with dirt 
and other foreign matters, to free it from which it 
requires to undergo a process of refining, which is con- 
ducted as follows : — The crude wax, with about 5 per cent, 
of water, is placed in a clean bright copper or stoneware 
boiler, which should be fitted with a steam jacket. When 
the wax has become perfectly liquid, and after boiling for 
a few minutes, a little oil of vitriol is sprinkled over the 
surface, in proportion of 5 or 6 fluid ounces to each cwt. 
of wax. Great care is necessary, however, otherwise the 
wax will froth up and boil over. The acid should be well 
spread over the whole surface of the liquid, in moderate 
quantities at a time. When the whole of the acid has 
been introduced, the steam must be turned ofl*, and the 
pan covered up and left for a few hours to settle and cool. 

When sufiSciently cool for moulding^ the wax must be 
gently skimmed with a hot ladle, and then ladled or 
otherwise drawn ofl* into hot tin " jacks," from which it 
is poured into basins, where it is left until cold. When 
the refined wax has been withdrawn from the sediment, 
the remainder in the melting-pan is allowed to become 
cold, and the cake, or " foot " is removed under the sur- 
face, and the cake may then be re-melted and strained 
through canvas. It is usual, however, to treat these 
cakes in a second operation. 

Bleaching Wax. — Two methods of bleaching wax are 
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adopted, one being atmospheric, and the other chemical; 
the former is, however, the only method by which the 
material can be bleached without suffering injury. In 
atmospheric bleaching, the wax is first reduced to small 
pieces, which are placed in a vat furnished with a per- 
forated coil of lead piping, through which steam is 
admitted. A small quantity of very dilute oil of vitriol, 
in the proportion of 1 lb. of the concentrated acid to each 
ton of wax, is added, and the contents of the vat then 
boiled for some time with brisk agitation, by which the 
impurities separate, and finally deposit to the bottom of 
the vat. The wax, which has now become " cleared," is 
next conveyed to a tank, the bottom of which is perforated 
with holes about J-inoh in diameter. The wax, trickling 
through these holes in thin streams, passes on to a re- 
volving drum, one half of which is immersed in a tank of 
cold water. As the drum revolves it carries with it a 
layer of water, upon which the wax flows, and thus 
becomes divided into very thin strips or ribbons, which 
being carried by the revolving drum under the water, 
become dislodged, and as they rise to the surface they are 
removed by means of a rake, and are afterwards spread 
thinly and evenly on sheets of canvas, placed in the open 
air, so that they may become exposed to the combined 
influence of the sun and the atmosphere. They are 
thus left, being frequently turned to expose fresh surfaces 
to the sunlight, and also frequently sprinkled with water 
—from 4 to 10 weeks, according to the weather. During 
the above period the ribbons are re-melted once or twice, 
divided into ribbons as before, and again spread out to 
bleach. All varieties of wax do not yield equally to the 
above, or natural, method of bleaching ; some are said to 
be " stubborn," while others, which more readily yield to 
the influence of sunlight, are termed " kind. " 

Pe-la, or Chinese Wax. — This material is formed upon 
the young branches of Fraxinus Chinensis, or wax-tree, by 
an insect (Coccus pe-la). After being scraped from the 
trees, the crude wax is cleansed from impurities by 
spreading it on a strainer, which covers a cylindrical vessel 
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placed in a cauldron of boiling water. When the purified 
wax congeals, it is fit for the market. It has a crystalline 
structure; its melting point is about 180" F., and is 
harder than spermaceti. In China candles are made 
from this material, but more generally it is blended with 
softer fats, while sometimes it is used as a coating for 
materials which melt at a lower temperature. It is some- 
times coloured with alkanot root. 

Spermaceti, — ^This beautiful fatty material is obtained 
from oil taken from the head of the Sperm whale [Physeter 
macrocephalus), and which, after death, separates as a 
solid. Spermaceti is also obtained from the blubber or 
body-fat of the whale, after melting and cooling, when 
the solid material separates and deposits. The method of 
separating the spermaceti crystal from the oil has been 
fully described in the Jury Beports, Exhibition, 1851.* 
Purified spermaceti is white, crystalline, or scaly, brittle, 
inodorous, and almost tasteless. Its melting-point is 
from 110" to 120° F. When spermaceti has been purified 
by digesting with alcohol repeatedly, what remains is the 
cetim of Chevreul, or pure spermaceti, the boiling-point 
of which is 616° F., at which temperature it distils with- 
out alteration. 

Vegetable Waxes. — ^There are several substances which 
have been classed under this heading, which are in reality 
fats. Carnauba, or stone-wax, however, may more properly 
come under the designation of wax, from its great hard- 
ness, as compared with ordinary fats. It is obtained from 
the leaves, stalks, and berries of the Carnauba palm 
{Copernicia cerifera), in which it occurs as a thin film 
upon the leaves, &c., which are collected and dried, when 
the wax is peeled or boiled off, then melted in earthen 
pots, and turned out when cold. The wax is of a yellowish 
colour, and very hard and brittle. When bleached it is 
perfectly white, and has a melting-point of from 182° to 
188° F. It is occasionally employed to harden candles, 
but not more tlian 2 per cent, can be used for this 
purpose, otherwise the candles are apt to crack. Japan- 

* Jury lUporta, Exhibitlou 1851, p. 62G, 
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uaxy so-called, is in reality fat. It is obtained from the 
fruit of Rhv;^ succedanea, or JR. vernicefera. The fruits 
are ground by millstones, and the shells and epidermis are 
separated by sifting and winnowing, and the mass is then 
lieated in canvas bags over boiling water to melt the fat, 
which is then pressed out. The crude tallow is now 
boiled with dilute ley, whereby it becomes granular, and 
more readily bleached. Bleaching in the sun, and sub- 
sequent melting, are repeated until the product is a 
pure white. Its melting-point is from 125" to 127° F. 
when old, and about 107° F. when recently solidified. 

Chinese Vegetable Wax, or Tallow, is obtained from 
the kernels of the nuts of Stillingia sebifera. It is a white, 
hard solid, the melting-point of which is about 104° F. 

Myrtle Wax, or Tallow, is a greenish coloured fat, 
obtained by boiling the coating of the berries of Myrica 
cerifera, in Louisiana, and M. cordi/oUa in the Cape of 
Good Hope. It consists of palmitic and myristic acid, 
and a little glycerin, and has a melting-point of 116° to 
120° F. 

Palm Wax is obtained from the trunk of Ceroxylon 
Andicloa. According to some writers, it does not melt 
below the temperature of boiling water, while others give 
, the melting-point as about 161° to 186° F. 

Mineral Waxes — Paraffin. — This important candle 
material is found native, but it is chiefly obtained by the 
distillation of petroleum (especially that from Rangoon), 
several kinds of coal, peat, and wood tar. It is a white 
translucent body, melting at about 110° F. and upwards, 
according • to its source, and bums with a remarkably 
white and bright flame. Its illuminating power is greater 
than that of any other candle-making material, surpassing 
even spermaceti in this respect. Crude paraffin is puri- 
fied by several methods, and an interesting description of 
them fully given by Mr. R. Gervet in the Journal of the 
Society of Chemical Industry^ 1887, p. 356. 

Ozokerit, or Fossil Wax. — This mineral product occurs 
in various localities in the Tertiary Strata, but chiefly in 
or near the coal measures, the present and most extensive 
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deposits occurring at Trohobyes and Boryslaw, in Gallcia, 
and in the island of Tcheleken^ in the Caspian Sea. It 
usually occurs as a compact brown substance^ though some- 
times it is yellow^ and occasionally black. Ozokerit has 
been extensively used by Messrs. Field, of Lambeth, 
London, in the manufacture of candles, and the method of 
refining the crude article has been fully described by Mr. 
Leopold Field.* 

Wicks. — ^An important feature in connection with the 
candle-making industry is the preparation of the wicks for 
the yarious kinds of candles required by the consumer. 
For ordinary tallow or " dip " candles, the wicks are made 
from the ravings of Turkey skein-cotton, lightly twisted, 
the threads being known in the trade by the Nos. 16 to 
20, that is 16 to 20 "hanks " of the threads weigh lib. 
Twisted wicks are only used for tallow and wax candles, 
while plaited or braided wicks are used for all the better 
materials of which candles are composed, as stearine, com- 
posite, paraffin, &c. The plaited wick, which was intro- 
duced oy Cambac^res, has for its object the doing away 
with the necessity of snuffing. One principal eflfect of 
plaiting the wick is to cause it to bend over while the 
candle is burning, by which its end becomes directed to 
the outer part of the flame, where, being exposed to the 
action of atmospheric oxygen, it gradually consumes, and 
therefore needs no snuffing. The bending of the wick is 
promoted (1) by twisting it with one strand shorter than 
the others, which becoming somewhat stretched during the 
moulding, again contracts when the fat melts, causing the 
wick to bend over ; (2) or the same end is eflected by 
plaiting the cotton into a flat wick, which naturally 
assumes the requisite curve during the combustion of the 
candle. 

Many substances have been introduced into plaited 
wicks to prevent the too rapid combustion and smouldering 
of the wick after the candle has been pufled out; the 
process is termed pickling, and consists in dipping the 
wicks in subnitrate of bismuth, ground up with oil 

* *' Cantor Lectures,** Jaziuaiy, February, and March, 1883. 
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(Palmer's patent), or in a weak solution of borax or boracic 
acid ; other subatances have also been used for this 
purpose. 

Kaking the Candlen — Dipping. — Four or more of the 
Turkey akeiiia, according to the intended thickness of the 
wick, are wound off into bottoms or cluea, and afterwards 
cut by a simple machine into lengths corresponding to 
those of the candles to be made. The lengths are then 
doubled, twisted, dipped into melted tallow, and rubbed 




between the palms of the hands until they are perfectly 
straight, the loops are then passed through a long, round, 
wooden rod, termed a htoach, aide by side, and as 
equi-distant as possible. The broaches, when supplied with 
wicks in this way, are then placed upon a frame, hung 
above the cistern, about eight of them being the usual 
number for the dipping frame. This frame, an illustration 
of which is shown m Fig, 42, is capable of being raised 
or lowered by a simple movement of the hands at will. 
He workman now gently and steadily presses the frame 
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downwards^ by which the wicks become dipped into the 
melted tallow^ and the counterpoise attached to the 
machine, when the pressure of the hands is relaxed, causes 
the frame to rise out of the trough. The frame is next 
carefully removed and placed on a dripping frame, or posty 
beneath which is a shallow tray to receive the drippings 
from the wicks. A fresh batch of wicks is then treated in 
a similar manner, but for the second and subsequent 
dippings the tallow requires to be cooler than that 
employed in the first instance, about 100® to 110° F. being 
the usual temperature, or at a point when it is disposed to 
solidify at the sides of the trough. After each dipping 
the candles are allowed to cool sufficiently to allow the 
next layer of tallow to adhere to its predecessor without 
disturbing it. These repeated dippings are continued 
until the candles have acquired the necessary thickness 
and weight. The last dipping is conducted with great 
care, to ensure as perfect uniformity of surface as possible. 
In the event of the ends of the candles becoming too 
thick, the workman dips them for a few moments in the 
warmer tallow bath, when the excess of tallow becomes 
melted away. The finished candles are then transferred 
to another apartment to undergo the processes oipoimding 
and tying. For the former purpose a pair of scales are 
placed on a bench, on which also is laid a quantity of the 
new-made candles. A lad then takes in hand a certain 
number of candles, six or eight, for example, according to 
whether they are 6's or 8's, in technical phraseology, that 
is, running six or eight to the pound, and placing the 
proper number in the scale, sees at a glance whether they 
fairly counterbalance the lib. weight in the opposite 
scale-pan. If the weight be in excess, he quickly selects 
a thinner-looking candle from the bench, removes a stouter 
one from the scale-pan, and in this way quickly obtains a 
fair average weight. A short length of string is then 
passed through the loop of the wicks by means of a bodkin, 
and the string then tied into a knot. i 

Moulding. — On the small scale candles are moulded by \ 

hand frames (see Fig. 43). The wicks being inserted in 
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the moulds are secured in their places bj a straight iron 
wire paesing through a hole in the trough of the frame ; 
the top end, or that which passes through the conical cup 
of the mould, is fixed by means of a small wooden peg 
inserted int-o the orifice of the cone. Eight, twelve, or 
more of these moulds are fixed into the frame. The 
melted stearine, tallow, paraffin, or other material, is poured 
into the trough of the frame from a small can, called a 
jack, when the moulds at once become filled. The frames 
are then set aside until cold, when the wires are with- 
drawn, and the surplus steariue scraped from the top of the 




Pig. 43. 



fi ame by means of a small wooden spade or trowel. The 
workman then fakes a small hooked instrument, termed a 
bodkin, which he inserts into the loop of each wick, and 
pulls the candles about half way out of the mould. 

When the candles are all thus set free he then draws 
them out of the moulds, one or two at a time, and conveys 
them to the warehouse. In large establishments the 
candle-moulding machine, or continuous-wicking machine, 
is used, and has almost entirely Bupereeded the hand 
frames. These machines, originally of American design, 
have been improved by our own engineers, and are now 
extensively adopted b}' candle manufacturers. Various 
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types of these machines are described in another place, 
and the directions for commencing the use of the machine 
are thus given by Mr. E. Cowles: — 1. Baise the tip 
moulds to the top of the main moulds. 2. Insert a very 
fine wire, doubled, and of sufficient length to go through 
the tip mould and piston, and extend below the piston 
about 6 in. ; insert the end of the wick in the loop made 
by the doubled wire, and draw up the wick through the 
tip mould, and secure it in any convenient manner for the 
first pouring ; then lower the pistons as far as they will 
go, and pour in the material, and, when cold, shave off 
the huttB ; then place the racks in a vertical position, with 
the tip bars thrown out ; the crank is then turned, and the 
candles ejected into the racks ; the racks . are then closed 
by turning the handle, and the tip of each candle is held 
precisely ov^r the centre of its mould, now the piston- 
block with pistons is let down, and the wicks are held by 
the candles above and spools below, passing through the 
pistons and through a small aperture in the centre of the 
tip mould they are all strained exactly in the centre of the 
moulds, and all is ready for the melted material again, 
which, when cold, the wicks are severed below the tip bars, 
and the racks with the candles are then removed to any 
desirable place. 

In moulding stearine the cakes of stearic acid are melted, 
and from 3 to 5 per cent, of wax, or 10 to 20 per cent, of 
paraffin, added, to prevent the stearic acid from crystal- 
lizing, or to " break the grain," as it is termed. These 
materials are well mixed by stirring, and when the 
material is nearly on the point of solidifying, it is passed 
into the moulds, which are previously heated to about 
120° F. To produce a polished surface on the candles, 
hot and cold water should be alternately passed into the 
waterway of the machine. 

In moulding si^erm candleSy as those produced from 
spermaceti are termed, the material is first melted and 
heated to a temperature approaching that of boiling water ; 
it is then run into the previously heated moulds, and in 
order to preserve its transparency, it should be cooled a^ 
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quickly as possible. Since this substance, like stearin, 
has a highly crystalline texture^ it is usual to mix with it 
about 3 per cent, of wax. Paraffin candles may be 
moulded in the same moulds as those used for the two 
latter materials. In this case, however, the moulds should 
be heated to about 150° F., or slightly above the melting 
point of paraffin, and a few moments after the moulds 
have been filled they should be mdd^nly chilled with cold 
water, the object of this being to prevent the material 
from crystallizing on the surface, which renders it opaque 
instead of being clear and transparent, upon which much 
of the beauty of the material depends. To render paraffin 
less liable to soften and bend, 5 to 10 per cent, of stearic 
acid is added. 

Composite Caudles. — This material, originally patented 
bv Mr. J. P. Wilson, is a mixture of cocoa-stearine and 
stearic acid. The compound is rather greasy to the touch, 
but yields a bright light. 

Night Idghts. — These substitutes for the once famous 
rushlight are prepared from stearine and cocoa-stearine, or 
from cocoa-nut oil and palmitic acid in varying propor- 
tions. The wick, which is exceedingly thin, is fastened to 
a square piece of tin foil, termed the sustainer, and secured 
in the centre of the small case by a drop of wax. These 
cases, thus prepared, are placed in rows and then melted 
material poured in from a tin can or jack. By another 
method the night light is made of a somewhat harder 
material, chiefly composed of palmitic acid, no case being 
used, but the light is placed in a small glass. The melted 
material is run into a special moulding frame, and when 
cold the night lights are turned out ready perforated for 
a wick, which is afterwards inserted by hand. 

Wax Candles. — For making these candles the wicks 
are made of unbleached Turkey cotton. Wax is not suit- 
able for moulding in the ordinary way, owing to its 
liability to adhere to the moulds, and also contracting to a 
great extent in the act of cooling. To prepare the 
candles, the wicks are first warmed in a stove, and are 
then suspended upon a wooden or metal hoop slung over a 
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bath of melted wax ; the workman, provided witli a small 
ladle, dips this into the liquid material, and, moving the 
hoop gradually round, he pours the wax over each wick in 
succession, at the same time giving the wick a slight turn 
with his finger, so that the material may flow equally on 
all parts of the wick. The hoop is kept gently revolving 
in this way, and the wicks basted with the wax until the 
candles have attained about one-third of their required 
size ; the hoop is then placed on a rack, and while the wax 
is cooling on this, a second hoop is taken and treated in 
the same way. The first batch of candles is afterwards 
again basted with wax until the candles are about half the 
proper thickness. While still warm the candles are next 
rolled upon a marble slab wetted with water, by means of 
a rolling board, by which smooth and uniform cylinders 
JEire obtained. The candles are again suspended n'om the 
hoop in reversed position, and basted with the wax as 
before until they have acquired the requisite thickness, 
when they are again rolled on the slab, and cut to uniform 
lengths, and their tops trimmed with a piece of wood. 
Large wax candles, such as are used for ecclesiastical 
purposes, are made by laying the wicks on a sheet of wax, 
then folding the wax over it, and then rolling as above, 
other layers of wax being rolled on until the required 
thickness is obtained. 
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Antimonial soap, 173 

Antimony, golden sulphuret of, 173 

Apparatus and appliances, IG 

barring, 23 

for re-melting the soap, 140 
Afpendix, 247 
Areometer, 228 
Arsenical soap, 174 
Arsenious acid-, 174 
Aah, black, 41 

soda, 29, 93 
Assay, of soap, 206 

alkalies, 199 
Assaying alkalies, 194 

soaps, 206 

D'Arcet's method, 210 

Kampel's method, 209 

Richardson and Watfs method, 
211 
Assays, commercial, 200 
Australian tallow, 26, 53 

BADIANE,oilof,241 
Balm mint, oil of, 242 
Balsam of Pern, 162 

Tolu, 162 
Balling, 15« 
Balls, sand, 164 

scouring, 180 

wash, 161 
Bankmann's process, 189 
Barilla, 2, 29, 93 
Barium, chloride of, 199 
Barring apparatus, 23 
Barvta, carbonate of, 204 
Bauxite, 229 
Beech-nut oil, 28, 242 
Beef marrow, 83 
Bees^-wax, f using-point of, 242 
Belgian soap, 136 

soft or green soap, 231 
Benzoic acid, 175 

soap, 175 
Benzoin soap, 153 

tincture of, 153 
Benzole, nitro, 86 
Bennett and Gibbs's process, 117 
Benno, Japp6, and Co.'s method of re- 
covering glycerine, 227 
Bergamot, essential oil of, 149, 242 
Bernardet's process, 124 
Besson and Hemy's process, 187 
Bicarbonate of potassa, 181 

soda, 93 
Bichford's process, 192 
Bichromate of potash, 26, 92 

potassa, 214 
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Binoxalate of potash, 139 
Bitter almond soaps, 150 

almonds, oil of, 150 
Black ash, 41 

garden poppy oil, 44 

ivory, 167 

resin, 182 

soap, 172, 174 
Bleached paim-oil, 49 
Bleaching, Watt's chrome process, 
213, 214 

palm-oil with chromate of lime, 
216 

powder, 112 

soap in the pan, 115 
Blue, Prussian, 52 
Boiling, 56, 64 

over, to prevent, 238 

points of caustic alkaline leys, 243 

points of some volatile oils, 224 

to "strength," 72 
Bole, 163 
Bone-fat, 123 

grease, 28 
Boracic acid, 186 
Borax, 139 

soap, 185 

soap-powder, 180 

soft soap, 180 

toilet soap, 175 
Bordhardt's herb soap, 174 
Bran, 69, 175 

soap, 175 
Bromine, 175 
Brown ochre, 157 

oil, 85 

soap from, 85, 139 

Spanish, 150 

Windsor soap, 150 
Burette, 194 

Bink's, 195 

M ohr's, 195 
Burnt sienna, 153 
Butter, cocoa, 73 

riACAO, oilof, 166 
^ Cadmium yellow, 158 
Caieput, oil of, 242 
Calcined flint, 98 

quartz, 98 

soda, 111 
Calcium carbonate, 225 
Caldron, 81 
Camphine, 185 
Camphor, 162 

and ammonia soaps, 180 
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Camphor ice soap, 175 
Candle-making, 277 
Caramel, 151 
Carbolic acid, 124, 175 

soap, 173 
Carbonate of baryta, 204 

lime, 23 

potash, 100 

soda, 28 
Carbonated alkali, 28, 02 

leys, 121 

of potassa, 12 
Carbonic acid, 8 
Caraway, oil of, 150, 242 
Cascarilla, oil of, 242 
Castile soap, 8, 36, 161 
Castor-oil, 27 

oil soap, 175 
Ca88ia,86 

powdered, 151 
Caustic alkali, 9, 44 

alkaline leys, boiling-points of, 
244 

ley, strong, 82 

leys, 32, 121 

lime, 233 

potassa, 12 

soda, 8, 29 
Causticising soda, 236 
Cedar wood, oil of, 242 
Cerates, 36 
Chalk, 29 

French, 185 

prepared, 173 
Chamomile, oil of, 242 
Charcoal, groand, 100 
Cheap almond soap, 231 
Cheapened soaps, 96, 105 
Chervil, oU of, 242 
Cherry laurel, oil of, 242 
Chevreul's discovery, 3 

theory, 7 
China clay, 31, 105 

in soap, 109 
Chlorate of potash, 186 

potassium, 203 
Chloride of barium, 204 

lime, 112 

potassium, 13 

soda, 85, 112, 114 

sodium, 13 
Chloridised sanitary soap, 112 
Chlorinated soap, 113 
Chromate of lime, 216 

bleaching palm-oil with, 216 
Chrome, recovery of, 215 
Chromic acid, 27j 212 



Chromic oxide, 214 
Chromium, oxide of, 216 

sesquioxide of, 225 . 
Cinnamon, essential oil of, 149, 242 

soap, 150 

tincture of, 162 
CitroneUa, oil of, 157, 242 
Clarified resin, 237 
Clay, China, 31, 105 

pipe. 111 
Cleansing, 60 
Cleaver's process, 191 
Clolus's method of recovering glycerine, 

225 
Cloth manufacture, soap used in, 223 
Cloves, essential oil of, 149, 242 

powder of, 150 
Cochlearia, oil of, 242 
Cocinic acid, 8 
Cocoa butter, 73 

nut oil, 27, 73, 75 

soaps, 71, 74, 75, 77 

oa,75 
Cocos nucifera, 27 
Coction, 43 

leys of, 63 
Coke, ground, 100 
Cold process (Hawes's), 79 

soap, 133 

soft ley, 46 
Coleseed oil, 42, 130 
Colophony, 28, 182 
Colza oil,'28, 130 
Combined soaps, 115 
Commercial assays, 200 

soda, 202 
Common salt, 10 
Comparative French and English 

thermometer scales, 239 
Composition of pure olive-oil soap, £0 
Continental method of making yellow 

soap, 62 
Continental soaps, 135 
Cooling worm, 08 
Copper or soap-pan, 17 
Copperas, green, 41 
Coriander, oil of, 242 
Corn-meal soap, 175 
Corrosive sublimate, 172 
Cotton-seed oil, 28 
Cream, almond, 165 

of whiting, 225 
Creams, soap, 166 
Creme ambroisie, 166 

de cacao mousseuse, 166 
Creosote, 124 
CreveFs process, 126 
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Crisp mint, oil of, 242 
Croton oil, 175 

soap, 175 
Grade gl^-cerine, 223 

soda, 43 

soft soda, 43 
Cratch, steam, 16, 20 
Cratches, 16, 20 
'*Cratchedin,"20 
Cratchin^-pot, 20 

spindle, 21 
CrjBoIite, 229 
Crystals, soda, 88 
Cumin, oil of, 242 
Curb, 17 

iron, 132 
Card soap, 39 

white, 53 

stiff, 101 
Cutting machine, 24 

soap, 127, 146 

into shavines, 156 
"Cutting the pan,* :i8 

D ALTON'S tobies, 240 
Dalton's theory, 194 
Dammara resin, 242 
O'Arcet's method of assaying, 210 
Davis's process. 111 
Descroizelle's invention of the alkali- 

meter, 193 
Detection of resin in soap, 232 
Detergent mixture, 98 
rextrino, leO, 174 
Diachylon plaster, 8 
Dill, o'il of, 241 
Disinfecting mixture, 112 

soap, 112, 124 
Dittany, oil of, 242 
Douglas's improvements, 109 
Dresden palm soap, 179 
Dry white soap, 170 
Dunn's method of purifying oils, 281 

process, 105 

of marking soaps, 192 

EARTH-NUT oil, 42 
Effloresced soda, 93 
Elaine, 25, 27 
Elaiodicacid,27 
Elais guineaensis, 27 

melanococca, 27 
Elder-flower soap, 160 
Elecampane, oil of, 241 
English soft soap, 135 

tollow,2l4 
Essence de savon Corinthe, 170 

de savon Vienne, IGO 



Essence of soep, 169 

Essential oil of ber^amot, 149, 219 

oil of cinnamon, 149, 242 

oil of cloves, 149, 242 

oil of rose, 149, 242 

oils, toble of, 241 
Ether, 232 

FANCY soaps, 140 
Farina, 161 
Farriers' soap, 174 
Fat acid, 87 

bone, 123 

hogs', 26 

horses', 242 

Wakefield, 86 

Yorkshire, 28 
Fats, 26 

and oils. Justice's method of poii* 
fying, 213 

Dunn's method, 218 

fusing and congealing pointi cf, 
242 
Fatty acids, 8, 41 
Fecula, 207 
Felspar, ground, 100 
Fennel, oil of, 162, 242 
Ferric oxide, 237 
Finishing the soap, 39, 61 
First ley, 129 

soifp patent, 2 
Fish-oils, 8, 28, 217 
Fitted soaps, 14, 61 
Fitting, 55, 64, 71 

the soap, 91 
Flint, calcined, 98 
Floating soaps, 11 

savon nettes, 163 
Flocculse, gelatinous, 11 
Flour, poteto, 192 
Foam or fob, black, 47 
Frames, 19 

iron, 16, 19 

soap, 20 

wooden, 16, 19 
Free alkali, 34 
French chalk, 185 

cocoa-nat oil soaps, 77 

formulae for soaps, 49 

marbled soaps, 42 

system of making toilet SGips, 154 

toilet soaps, 154 
Fresh vat, 32 
Fuller's ear h soap, 109 
Fulling soap, 138,238 
Fusini^ and congealing points of fata 
and oil*, 242 
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GALANGAL, oil of, 242 
Gall, ox, 227 
Gamboge, 163 
Gauging stick, 24 
Gelatinous flocculse, 11 
Genista, oil of, 242 
Gentele's process, 137 
Geranium, oil of, 157 
Gilliflower, powder of, 150 
Ginger grass, oil of, 162 

oil of, 242 
Glass liquor, 114 
soluble, 30 
Glauber's salt, 31 
Gluten, 122 

in soap, 122 

Glycerine, 7, 10, 14, 220 

Allan's, 224 

Benno, Japp6, & Co.'s, 227 
Clolus's, 225 
crude, 223 

Lawson and Salman's, 224 
O'Farrell's, 223 
Payne's, 221 
recovery of, 220 
soap, 160 

Thomas and Fuller's, 223 
Versmann's, 222 
Young's process, 220 
Glyceryl, oxide of, 10 
Golden sulphuret of antimony, 173 
Goose-fat, 8 
Gossage's processes, 99 
Grain, soap, 11 
Gravimetric assaying, 194 
Grease, bone, 25, 28 
horse, 25, 28 
recovered, 28 
soap, 69 
Green copperas, 41 

vitriol, 44 

Gronnd charcoal, 100 

coke, 100 

felspar, 100 

suet, 161 

Gum tragacanth, 158 

Guppy's process, 106 

HALF-resin soap, 176, 188 
Hampers shaving soap, 178 
Hand pumps, 22 
Hard soaps, 8, 29, 36, 58, 71 

or unsalted soaps for muling 
cloth, 177 
Hawes's system (cold process), 79 
Hempseed oil, 28, 130 
Uigl^i^s proeess, 188 



Hogs' fat, 26 

lard, 151 
Holland soft soap, 134 
Honey, 163 

savonnettes, 162 
Horse-grease, 28 

oil, 8 
Horses' fat, f using-point of, 242 
Hydrate of potassa, 201 

soda, 201 
Hydrochloric acid, 208 
Hydrometer, Baum6's, 37, 240 

Twaddell's, 235 
Hyponitrous acid, 27 
Hyssop, oil of, 242 

TCELAND moss, 139 
-L Indigo, 134 
Instantaneous soap, 94 
Intestines, soap made from, 124 
Iodine, 174 

soap, 175 
Iriiih moss soap, 175 
Iron curb, 132 

frames, 19 

oxide, 45 

pans, 17 

peroxide of, 41 

pumps, 16 

rake, 61 

salts of, 46 

sulphate of, 41 

sulphuret of, 41 
Ivory black, 157 

TACKET-PANS, 238 

w Jacobson's process, 137 

asmine pomade, 159 
Jeyes*s process, 190 
Jennings's processes, 181 
Juice, lemon, 183 
Juniper, oil of, 242 

tar, 173 
Justice's method of purifying an« 
bleaching oils and fats, 218 

ir AOLIN, 31, 109 
JV Kelp, 29, 93 
Kettle, 17, 225 
Kitchen-stufP, 28 

waste, 28 
Kottula's sopps, 94 
Kiirten's toble, 243 

LADLES, 16 
Lard, hogs', 26, 151 

soap by cold process, 83 
I with amberette, 159 



302 



INDEX. 



Lard with lettuce, 150 

▼anilla, 158 
Laundry soaps, 82 
Lavender, oil of, 150, 242 

water, 169 
Lawson and Salman's process for re- 
covering glycerine, 22^ 
Lead, margarate of, 8 

oxide of, 8 

red, 145 
Leblanc's process for making soda, 3 
Lemon ^ass, oil of, 160 

juice, 183 

oil of, 153,242 

soap, 160 
Lettuce, lard with, 159 

soap, 159 
Levat's process, 183 
Lewis's process, 184 
Ley, alkaline, 9 

caustic, 9 

cold soft, 46 

potassa, 13 

soda, 33 

soft, 44 

strong, 129 

tanks, 16, 19, 32 
Leys, caustic, 32, 121 

of coction, 63 

potash, 128 

salted, 46 

soda, 33 

spent, 38, 220 

waste, 220 
Lichen, 183 
Liebig's researches, 10 
Lime, 8, 33 

carbonate of, 23 

chloride of, 112 

chromate of, 216 

liquor, 94 

milk of, 129 

slaked, 23, 33 

soap, 84, 116 
„ Lunge's method of making, 
116 

sulphate of, 84 

waste, 23 
Liniments, 36. 
Linseed oil, 28, 130 
Liquid ammonia, 182 

glycerine soap, 173 

soaps, Schari^s, 191 
Liquor, lime, 94 
Liquored soaps, 232 
Litharge, 8 
Litmus, 202 



London '' Crown soap, 133 

mottled, 50 

soap-powder, 180 

tallow, 26 
Lumbarton's process, 124 

MACHINE, barring, 23 
cutting, 24 

for slicing soap, 142 

for stamping soap, 147 
Magnolia, oil of, 174 
Maize flour, 175 
Making oleic soaps, 93 
Manganese, oxide of, 94 
Manufacture of hard soaps, 36, 58, 71 

of soft soaps, 128, 136 

of toilet soaps, 140 
Marble savonnettes, 163 
Margarate, 10 

of lead, 8 
Margaric acid, 8 
Margarine, 25, 37 
Marine soap, 73 
Maijoram, oil of, 162, 242 
Marrow, beef, 83 
Marseilles soap, 36 
Marsh's, Sir H., sulphur soap, 171 
Marshmallow eoap, 153 
Materials used in soap-making, 25 
Matters, membranous, 124 
Meat, residuum of, 125 
Medicated soaps, 172 

tar soap, 173 
Medicinal soft soap, 172 
Meinicke's process, 68 
Membranous matters, 124 
Mercurial ointment, 175 

soap, 172, 175 
Mercury, 105 

bath, 119 
Metallic soap, 8, 40 
Method of preparing leys, Tennant A 

Co.'s, 33 
Methods of analysing and assaying 
soaps, 206 
B'Arcet's method, 210 
Rampel's method, 209 
Richardson and Watt's method, 214 
Methylated spirit, 208, 223 
Milk of lime, 129 
Mineral, orange, 153 
Minium, 159 
Mint, oil of, 153 
Miscellaneous processes, 181 

Bastetfs process, 186 

Besson and Remy's process^ 187 

Bichford's process, 192 
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Cleaver's process, 191 

Cooper and Smith's process, 185 

Dann's process, 192 

Hampel^ process, 183 

Higgins's process, 188 

Jennings's processes* 181 

Jeyes's process, 190 

Levat's process, 183 

Lewis's process, 184 

Lorbury's process, 191 

Mackay and Sellers's process, 186 

Marriott's, Mrs., process, 184 

I*ayne's process, 189 

Rowbottom's process, 185 

Scharr's process, 191 

Symons's process, 124 

Tardani's process, 187 

Varicas's process, 190 

Violefs process, 183 

Waller's process, 184 
Miscellaneous soaps, 176 
M. Loch's soft soap, 139 
Mohr's alkalimeter, 195 
Molasses, 232 
Morfit's steam series, 16 

system of soap^making, ^ 
Moss, Iceland, 139 

soap, Irish, 125 
Motherwort, oil of, 242 
Mottled soap, 8, 50 
Mottling, 47 

notes on, 48 
Mrs. Marriott's process, 184 
Magwort, oil of, 241 
Muriatic acid, 92 
Musk soap, 150 

tincture of, 158 
Mustard, oil of, 242 
Mutton tallow, 160 
Myrtle, oil of, 162 

NAPLES soap, 165 
Naphthaline vellow, 160 
Neroli, oil of, 162;* 242 

savonnettes of, 162 
Neutral fatty bodies, saponification of, 

232 
Neutral soap, 88, 233 
New process of saponiflcation, 120 
Niger, or Nigre, 40 
Nigere, treatment of, 71 
Nitric acid, 26, 183 
Nitro-benzol, 86 
Nitrous acid, 130 
Notes on mottling, 48 

useful, and tables, 228 
Normandy's method of assaying, 201 

process, 96 



Nut, cocoa, oil, 8, 27 

palm, oil, 8, 25, 26 
Nutmeg oil, 242 

OATMEAL soap, 175 
Ochre, 207 

brown, 150, 157 
yellow, 167 
CFarrelPs process for recovering gly- 
cerine, 223 
Oil, almond, 242 

animal, 130 

beechnut, 28 

black garden poppy, 44 

bleached palm, 49 

brown, 84 

castor, 27 

cocoa-nut, 8, 27, 75 

cod, 130 

coleseed, 42, 130 

colza, 28, 130 

cotton-seed, 28 

croton, 175 

earth-nut, 42 

fish, 8, 28 

hempseed, 130 

horse, 8 

Hnseed, 28, 130 

olive, 8, 25, 130 

palm, 8, 25, 26 

palm-nut, 161 

petroleum, 175 

poppy, 28, 130 

rapeseed, 26, 130 

raw palm, 75 

red, 83 

seal, 130 

sesame, 26, 161 

sesamum, 28 

sperm, 133 

taUow, 25, 161 

turpentine, 68 

vegetable, 130 

volatile, 243 

walnut, 242 

whale, 130 

yellow cocoa-nut, 158 

of absinthe, 241 

of ache or parsley, 241 

of ambergris, l^O 

of angelica, 241 

of anise, 241 

of badiane, 241 

of balm mint, 242 

of beechnuts, 242 

of bcrgamot, 242 

of bitter almonds, 150 

of cacao, 1C6 
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Oil of cajeput, 242 

of caraway, 152, 242 
of cascarilla, 242 
of cedar-wood, 242 
of chamomile, 2-t2 
of cherrv laurel, 242 
of chervil, 242 
of cinnamon, 242 
of citronella, 157 
of cloves, 242 
of cochlear! a, 242 
of coriander, 242 
of crisp mint, 242 
of camin, 242 
of dill, 241 
of dittany, 242 
of elecampane, 241 
of fennel, 162, 242 
of galangal, 242 
of genista, 242 
of geranium, 157 
of ginger, 242 
of ginger grass, 162 
of hyssop, 242 
of juniper, 242 
of lavender, 150, 242 
of lemon grass, 160 
of magnoliii, 174 
of marjoram, 242 
of mint, 153 
of motherwort, 242 
of mugwort, 241 
of mustard, 242 
of myrtle, 162 
of neroli, 149, 242 
of nutmeg, 242 
of orange-peel, 160 
of pennyroyal, 242 
of peppermint, 242 
of pimento, 242 
of Portugal, 241 
of rhodium, 242 
of rose, 242 
of rosemarvy 242 
of rue, 242 
of saffron, 242 
of sage, 242 
of sassafras, 242 
of savin, 242 
of serpolet, 242 
of sweet almonds, 152 
of tansy, 242 
of thyme, 242 
of turpentine, 242 
of valerian, 242 
of verbena, 153 
of wild thyme, 162 
of wormwood, 162 



Oil of yarrow, 243 
Oils and fats, 25 

congealing-points of, 243 

essential, table of, 242 

fish, 217 

purifying, 213, 217 
Oleate of soda, 7, 84 
Oleic acid, 8, 50 

soaps, 03 
Oleine, 8, 28 
Oleometer, 228 
Olive-oil, 8, 25, 130 
Orange mineral, 153 

fiower soap, 149, 150 

powder, 162 

soap, 160 
Orangine, 183 
Origin of soap-making, 1 
Orris root, 158, 161 
Osmogene, 223 
Otto of roses, 172 
Ox-gall soap, 180 
Oxide, chromic, 225 

ferric, 237 

of chromium, 216 

of glyceryl, 10 

of iron, 45 

of lead, 8 

of manganese, 94 
Oxidising agent, 186 

PALE soap, 60 
Palmine, 27 
Palmitic acid, 8 
Palmitine, 7 
Palm-oil, 26, 130 

bleaching, by C. Watt*8 proceMi 
214 
Palm soap, 157 

Violet's, 183 
Pans, iron, 16 
jacket, 238 
soap, 17 
Papin's digester, 62, £33 
Paraffin soap, 175 
Parchment, vegetable, 139 
Paris toilet soaps, 156 
Paste, lime, 32 

shaving, 168 
Pasting, 129 
Payne's process, 84 

process for recovery of glyceriuo. 
221 
Pearlash, 111 
Pearlashes, testing, 203 
Pearl soap, 166 
Pennyroyal, oil of, 242 
Pepperuun^ oil of, 243 
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Peroxide of iron, 41 
Pern, balaam of, 162 
Petroleaii) oil, 175 

aoap, 186 

Bastet's process, 186 
Pickling soap, 228 
Pigment, yellow green, 159 
Pimento, oil of, 242 
Pipeclay, 111 
Plaster, aiachylon, 8 
Plasters, 36 
Plastic soap, 11 
Platinum, dichloride of, 213 
Pomade, rose, 158 
Poppy oil, 25, 28 
Portoga], oil of, 241 
Potash, 30 

American, 128 

bichromate, 92 

binoxalate, 139 

carbonate, 100 

chlorate of, 186 

ley, preparation of, 128 

leys, 128 

Russian, 191 

silicate of, 100 

soap, 13, 128 

soaps, 8, 99 

stearate of, 132 
Potassa, 13 

bicarbonate of, 176 

bichromate of, 220 

carbonated, 12 

caustic, 12 

ley, 13 

silicate of, 30, 96 
Potassium, chlorate of, 203 

chloride, 13 
l&tato-flour, 192 

in soap, 108 

in soft soap, 232 
Pot, crutching, 21 
Powder, bleaching, 112 

borax soap, 176, 180 

London soap, 176, 180 

orange, 162 

of cloves, 150 

of gilliflower, 150 

of pale roses, 150 
Powdered cassia, 151 

orris-root, 158 

resin, 69 
^* soap, 168 

^ Preparation of soda ley, 33 

;90tash ley, 100 

verin aoap, 64 
^ lificatfl of Bodft 100 



Preparation of silicate of potash, 100 

test-acid or standard solution, 197 
Prepared chalk, 173 
Process, cold, 79 

Processes for the recovery of glvccrincy 
220 

Allan's, 224 

Benno, Japp6, and Co/s, 227 

Clolus's, 225 

Lawson and Sulman's, 224 

CFarreirs, 223 

Payne's, 221 

Thomas and Fuller's, 223 

Versmann's, 222 

Young's, 220 
Prussian blu^ 52 
Pumice, 164 
Pumps, i^n, 16 
Punner, 129 
Pure olive-oil soap, 36 
Purifying and bleaching fats and oili^ 

213, 217 
Pyroligneous acid, 224 
I^oxylic spirit, 174 

QUANTITY of resin in soap, to de- 
termine, 230 
Quartz, 30 

calcined, 98 
QuickUme, 33 

RAMPEL'S method of assaying soapi^ 
209 
Bancid tallow, 58 
Bapeseed oil, 26, 130 
Baw palm-oil, 75 
Becovered grease, 28 
Becoveiy of chrome, C. Watt, Jonicn^ 
process, 215 

glycerine, 220 
Bectified spirit, 172 
Bed lead, 145 

oil, 83 
Be-melting the soap, 144 
Bendered tallow, 53 
Besin, 8, 28 

black, 182 

clarified, 237 

Dammara, 242 

in soap, detection of, 282 

powdered, 69 

soap, 58, 179 

preparation of^ 64 

soft soap, 134 

yellow, 28 
Resinous soap, 62 
Rogers's procen^ 120 
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Rose, etsential oil of, 149 

leaf Boap, 158 

oU of, 242 

soap, 77, 149 

water, 163 
Rosemary, oil of, 242 
Roses, otto of, 172 

powder of, 150 
Rhodium, oil of, 158 
Ricinic acid, 27 
Ricinns commnnis, 27 
River-sand, 164 
Root, alkanet, 172 

orris, 158 
Rouge, 163 
Rne, oil of, 242 
Rannings, first, 33 

second, 33 
Russian potash, 191 

soft soap, 137 

tallow, 26 

SAFFRON, 169 
oil of, 242 
Sage, oil of, 242 
Salad-oil, virgin, 25 
Sal ammoniac, 94 
Salicylic acid, 175 

soap, 175 
Saline ley, 40 
Sal soda, 93 
Salt, anthracine, 190 

common, 10 

Glauber's, 31 

of sorrel, 139 

truck, 39 
Salted leys, 46 

soda, 42 
Salting point, 219 
Salts of iron, 40 

sulphur, 40 
Sampling alkalies, 198 
Sand-balls, 164 

river, 164 
Sanitary soap, 112 
Saponaria officinalis, 139 
Saponification explained, 7 

new process of, 120 

of neutral fatty bodies by soap, 233 

under pressure, 117 
Saponifying, 9 
Sassafras, oil of, 242 
Savin, oil of, 242 
Savon & la cannelle, 152 

d. la Mar^chale, 159 

& la rose, 149 

AH bouquet, 152 



Savon aux fleursdltalie, 157 

d'amandes am^res, 150 

de Corinthe, essence de, 170 

de Crimde, 157 

de guimauve, 166 

de palme, 157 

de vienne, essence de, 169 

vert, 135 
Savonnettes or Washbalb, IGl 

& la vanille, 162 

au miel, 163 

floating, 163 

marble, 163 

of camphor, 162 

of neroli, 162 

of sweet herbs, 162 
Sawdust in soap, 184 
Scented soaps, 140 
Scharr's process, 191 
Scotch soft soap, 231 
Scouring balls, 180 
Screw press, 148 
Seal oil, 130 
Second ley, 129 

runnings, 33 
Seed, cotton, oil, 28 
Semi-hard soap, 231 
Separation, 43 
Serpolet, oil of, 242 
Sesame oil, 26, 161 
Sesamum oil, 28 
Sesquioxide, chromium, 224 
Shaving paste, 168 

soap, HampeVs, 183 
Shoots, 23 
Sienna, burnt, 153 
Silica, 105 
Silicate of alumina, 109 

of potash, 100 

preparation o^ 100 

of soda, So, 98 

preparation of, 30, 100 
adulteration of, 237 
Silicated soaps, Sheridan's process, 98 

Gossages processes, 99, 101, 103 
Skin soap. 111 

soaps, 175 
Slaked lime, 23, 83 
Sliced soap, 145 
Soap, almond-oil, 152 

alumino-ferruginous, 41 

ambergris, 159 

ammonia and camphor, 185 

analysing, 206 

animal, 125 

antimonial. 173 

apparatus for rs-meltlngi l40 . 
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Boap, arsenical, 174 
assay, 206 
; assaying, 206 
Belgian, 136 

soft, or green, 231 
benzoic, 175 
benzoin, 153 
bitter almond, 150 
blac^ 174 

bleaching in the pan, 115 
borax, liS 

soft, 180 

toilet, 175 
Bordhardt's herb, 174 
bran, 175 
brown oil, 85, 139 

Windsor, 151 
camphor, 185 

ice, 175 
carbolic acid, 173 
Castile, 8, 161 

or olive oil, 36 
Castor-oil, 175 
cheap almond, 231 
cheapened, 96, 105 
chloridised sanitary, 112 
chlorinated, 113 
cinnamon, 150 
cocoa^nnt oil, 73, 178 
cold, 133 
Continental, 135 
copper or pan, 17 
corn-meal, 175 
creams, 166 
eroton oil, 175 
catting, 127, 146 
disinfecting, 112 

Symons's, 124 
Dresden palm, 179 
dry white, 170 
elder-flower, 160 
essence of, 169 

factory, its apparatus and ap- 
pliances, 16 
fancy, 140 
farriers', 174 
fitted, 14 
frames, 19 
French marbled, 42 

f ormnlsB for, 49 
fuller's earth, 109 
fulling, 138 
gluten in, 122 
elvcerine, 160 
half -palm, 237 
half-resin, 188 
liard, manufacture Qf| 36| 58|7l 



Soap, instantaneous, 04 

iodine, 175 

Irish moss, 175 

lard, by cold process, 83 

laundry, 82 

lemon, 160 

lettuce, 159 

lime, by Lunge's method, 116 

liquid, SchariPs, 191 
glycerine, 173 

liquored, 75 

London " crown," 133 
mottled, 50 
grey mottled, 113 

Mr. Loch's soft, 139 

machine for slicing, 142 

marine, 73 

Marseilles, 36 

marshmallow, 153 

medicated tar, 173 

medicinal soft, 172 

mercurial, 172 

metallic, 8, 48 

mottled, 50 

musk, 150 

Naples, 165 

neutral, 88 

oatmeal, 175 

oleic acid, 88, 93 

orange, 160 

orange-flower, 150 

ox-gall, 180 

palm, 157 

Dresden, 179 
Violet's, 183 

pans, 17 

paraflin, 175 

patent, the first, 2 

pearl, 166 

petroleum, 175 

Bastef s process, 181 

pickling, 228 

potash, 8, 13, 128 

potato-fiour in, 108 

powder, London, 180 

powdered, 168 

pure olive-oil, 36 

composition of, 50 

re-melting, 144 

resin, 58, 188 
resin in, 134 
Altenburge's, 179 
preparation of, 64 

resinous, 62 

rose, 77, 149 

rose-leaf, 158 

Bnssian soft, |37 

lalicyUo, 175 
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Soapy Scotch aofty 132 

shaTing, Hampers, 183 

silicated, 96, 08, 101, 103 

akin, 175 

aoda,8 

Boda, soft, 236 

aoft, 128 

borax, 150 

English, 135 

medficinal, 172 

M. Loch's, 139 

potato-flour in, 232 

resin in, 134 

Russian, 137 

Scotch, 132 

toilet, 166 
atamping, 146 

sulphur. Sir U. Marsh's, 172 
tallow, 53 
tannin, 175 
tar, 174 

terebene, Cleaver's, 191 
thymol, 124, 175 
toilet, 140 
tooth, 173 

transparent, 8, 9, 170 
turpentine, 174 
unsalted, 224 

used in cloth manufactories, 176 
vanilla, 153, 158 
violet Windsor, 151 

(yellow), 158 
Violet's palm-oil, 183 
wax, 175 
white and rose, 77 

cocoa-nut oil, 178 

curd, 53 

soft, toilet, 166 

to prepare, 82 
Windsor, 150 

brown, 151 
yellow, or resin, 58 
for silks and printed goods, 138, 

238 
for washing dogs, 174 
from recovered grease, 84, 85 
Soaps, camphor and ammonia, 185 
cheapened, ^^^ 105 
combined, 115. 
French cocoa-nut oil, 77 
hard, manufacture of, 36, 58, 71 
Kottula's, 94 

made from animal refuse, 124 
marking, 192 
medicated, 172 
miscellaneous, 176 
potash, 8, 128 



Soaps, saponification of neutral fatty 
bodies by, 233 
scented, 146 
silicated, 98 
soda, 128 
aof t, analysis of, 231 

manufacture of, 128, 136 

toilet, French system of 

making, 154 [154 

toUet, manufacture of, 140, 149^ 

soft, 165 

French formulsB for, 156 
yellow, to make with cocoa nut 
oil, 75 
Soap-making by cold process, 79 
materials used in, 25 
origin of, 1 
Soapstone, 192 
Soapwort, 139 
Soda, aluminate of, 222 
anhydrous, 194 
ash,* 29, 93 
bicarbonate of, 93 
calcined. 111 
carbonate of, 28, 93 
caustic, 8, 29 
causticising, 236 
chloride of, 85, 112, 114 
crude, 2, 43 

soft, 43 
ciTStals, 88 
effloresced, 93 
hydrate of, 194 
oleate of, 9, 84 
sal, 93 
salted, 42 
silicate of, 30, 98 

adulteration of, 237 

mixing with soaps, 102 

preparation of, 100 
soaps^ 8, 128 
soft, 42 
stearate of, 7 
sulphate of, 31, 96 
Sodium, chloride of, 13 
Soft ley, 44 

soap, Belgium, 136 

borax, 180 

English, 128, 135 

medicinal, 172 

M. Loch's, 139 

potato-flour in, 232 

resin in, 134 

Russian, 137 

Scotch, 132 

toilet, 166 
Soft soaps, analyses of, 231 
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Soft soaps, manufacture of^ 128, 136 

resin in, 134 

toilet, 165 
Soluble glass, 98 
Sorrel, salt of, 139 
South American tallow, 26 
Spanish brown, 150 
Specific gravity bottle, 197 

tables, 240, 241 
Spent levs, 38, 220 
Spcrm-oll, 133 
Spermaceti, 151, 159 
Spirit, methylated, 203, 223 

pyroxylic, 174 

rectified, 172 

wood, 180 
Stamping the soap, 146 
Starch, 161 
Steam crutch, 20 

series, Morfit's, 17 
Steaming tub, 26 
Stearate of potash, 132 

of soda, 7 
Stearates, 10 
Stearic acid, 10 
Stearine, 7 
Steatite, 192 
Stick, gauging, 24 
Stiff curd, 101 
SUll-head, 68 
Stirrer, 16 
Stockholm tar, 174 
« Strength,** boiling to, 72 
Strong caustic ley, 82, 129 
Stuff, kitchen, 28 
Sturtevant's process, 74 
Sublimate, corrosive, 172 
Sublimed sulphur, 172 
Sud oil, 85 

Suds of fulling mills, 28 
Suet, ground, 161 
Sugar, burnt, 151 
Sulphate of alumina, 69, 182 

of iron, 41 

of lime, 84 

of soda, 31, 96 
Sulphur, 172 

salts, 40 

soap. Sir H. Marsh's, 172 

sublimed, 172 
Sulphuret of iron, 41 

sodium, 45 
Sulphuric acid, 26 
Sweet almonds, oil of, 83 
Swimmer, 22 

Symons's disinfecting soap, 124 
Syphon, 34 



TABLE, Kiirten's, 243 
of fusing and congealing points 

of fats and oils, 242 
of essential oils, 241, 242 
of the mechanical power of 

steam, 246 
showing the proportion of dry 

soda in different leys, 240 
showing proportion of dry 
potash in different le3's, 
240 
showing the quantity of caustic 
soda in leys of different densi- 
ties, 245 
Tables showing specific gravity cor- 
responding with the degrees 0! 
Baum6's hydrometer, 240, 241 
Tables, useful notes and, 228 
Tallow, 8, 26 

Australian, 26 
English, 214 
London, 26 
mutton, 160 
rancid, 58 
Russian, 26 
South American, 26 
"town," 26 
white, 49 
Tank, ley, 19, 32 
Tannic acid, 175 
Tannin, 221 

soap, 175 
Tansy, oil of, 242 
Tar, juniper, 173 
soap, 174 

medicated, 173 
Stockholm, 174 
Tardani*s process, 187 
Tartaric acid, 203 
Terebene, 191 

soap, Cleaver's, 191 
Terebic acid, 231 
Test-acid, 197 

acid or standard solution, pre* 
paration of, 197 
Testing commercial pearlashes, 203 
Thermometer scales, comparative 

French and English, 239 
Third ley, 129 

Thomas and Fuller's process for re- 
covering glycerine, 223 
Thomas's process, 107 
Thyme, oil of, 242 
Thymic acid, 124 
Thymol, 175 

soap, 124, 175 
Tincture of archi^ 170 
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Tincture of bensoin, 153 

of cinnamon, 162 

of musk, 158 

of yanilla, 153 
Tissues, animal, 124 
To determine the quantity of resin in 

soap, 230 
Toilet soap, f alleles earth, 110 

eoaps, French, formulee for, 154 

soaps, French system of making, 
154 

manufacture of, 140, 149, 154 

soft soaps, 165 
Tolu, balsam of, ltl2 
Tooth soap, 173 
Town tallow, 26 
Transparent soap, 170 
Turmeric, yellow, 170 
Turpentine, oil of, 68 

Venice, 174 

white, 68 
Twaddell's hydrometer, 228, 235 

ULTRAMARINE, 94 
Umber, 151 
Uncombined soap, 39 
Unsalted soap, 224 
Unsaponified fatty matter, 208 
Useful notes and tables, 223 

VALERIAN, oil of, 242 
VaniUa, lard with, 158 
soap, 153, 158 
tincture of, 153 
Varicas's process, 190 
Various processes, 123 

implements, 22 
Vauquelin's system of estimating the 

value of alkalies, 193 
Vegetable oils, 130 

parchment, 139 
Venice turpentine, 174 
Verbena, oil of, 153 
Vermilion, 145 
Versmann's process for recovering 

glycerine, 222 
Villacrose's process, 126 
Villartfs process, 125 
Violet soap, yellow, 158 
washballs, 161 
Windsor soap, 151 
Violet's palm-oil soap, 183 
Virgin salad-oil, 25 
Vitriol, green, 44 



Volatile oils, boiling-points of, 243 
Volumetric analpis, 194 

WAKEFIELD fat, 86 
Walnut-oil, 242 
Washballs, 161 

violet, 161 
Waste leys, 220 

leys, recovery of glycerine from, 
23,220 

lime, 23 
Water, lavender, 169 

rose, 163 
Wattes fuller's earth soap, 109 

process for bleaching palm-oil, 
214 

process for recovering chrome^ 
215 

sanitary soap, 112 
Wax, 158 

bees*, 242 

soap, 175 

white, 158 
Whale-oil, 130 
White cocoa-nut oil soap, 225 

cocoa-nut oil soap, to make, 74 

curd soap, 36, 53, 1^ 

soap, 82, 77, 160 

sof^ toilet soap, 166 

tallow, 49 

tallow soap, 157 

turpentine, 68 

wax, 158 
Whiting, cream of, 225 
Wild thyme, oil of, 162 
Windsor soap, 150 
Wood spirit, 180 
Wooden frames, 19 
Wormwood, oil of, 162 

YARROW, oil of, 242 
Yellow, cadmium, 158 
cocoa-nut oil, 158 

soap, 75 
green pigment, 150 
naphthaline, 160 
ochre, 145 
or resin soap, 58 
resin, 28 
turmeric, 170 
violet soap, 158 
Yorkshire fat, or recovered grease, 28 
Young's process for recovering gl^ 
cerine, 220 
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A HANDYBOOK FOB BBEWEBS : Being a Practical Gaide to the 

Art of Brewing and Malting. Embracing the Conclusions of Modem Research 

which bear upon the Practice of Brewing. By Herbert £dwards Wright, M.A. 

Crown 8vo, 530 pp., 12s. 6d. cloth. 

" Hay be oonBuIted with advaritatre hy the itndent who is preparing himself for examinational 

tests, while the soientiflc brewer will ftnd in it a remmi of all the most important disooreries of 

modern times. The work is written throughout in a clear and concise manner, and the anther 

t%kes great oare to disoriminate between vasue theories and well-established facts."— Breicer*' 

Joumul. 

'* We hare great pleasure in recommending this handybook, and hare no hesitation in saying 
that it is one of the best— if not the beat— which has yet been written on the subject of beer> 
brewing in this country, and it should hare a place on the shelres of erery brewer's library." 
—The Brewer* $ Guardian. 

OEMBNTS, PASTES, GLTJBS AND GUMS : A Practical Guide to 
the Manufacture and Application of thctvarious Aeglutinnnts required in the 
Building, Metal- Working, Wood-Working^ and Leather-Working Trades, and for 
Workshop, Laboratory or Office Use. WitFupwards of 900 Recipes and Formulae. 
By H. C. Standagb, Chemist. Crown 8vo, as. 6d. cloth. 
"We hare pleasure in speaking favourably of this rolume. So far as we hare had experience, 
which is not inconsiderable, this mannnl is trustworthy."— iJ^A«n(8ut». 

" As a rerelation of what are considered trade secrets, this book will arouse an amount of 
eurioaity amunx the large number of industries it touches."— Z)at2^ Chronicle. 

" In this goodly collection of receipts it would be strange if a cement for any purpose cannot 
be found."— Oi/ and Colourman'e Journal. 

PBACTICAL PAPEB-MAKING: A Manual for Paper-makers and 

Owners and Managers of Paper-Mills. With Tables, Calculations, 8tc. By G. 

Clapperton. Paper-maker. With Illustrations of Fibres from Micro-photographs. 

Crown 8vo, 5s. cloth. 

•• The author caters for the requirements of responsible mill hands, apprentices, &c., whilst 

bis manual will be found of great service to students of technology, as wed as to r^ieran paper 

makers and mill owners. The illustrations form an excellent featum."— Paper Trade Review. 

We recommend ererybody interested in the trade to get a copy of this thoroughly practical 

000k.."— Paper Making. 

I-AUNDRY MANAGEMENT. A Handbook for Use in Private and 

Public Laundries, including Descriptive Accounts of Modern Machinery and 

Appliances for Laundry Work. By the Editor of "The Laundry Journal.'* 

Second Edition. Crown 8vo, 2s. 6d. cloth. 

" This book should cei'tainly occupy an honoured place on the shelves of all housekeepers who 

wish to keep themselves au courani of the newest appliances and methods."— TAe Queen. 

ELECTBO-PIiATING : A Practical Handbook on the Deposition of 
Copper, Silver, Nickel, Gold, Aluminium, Brass, Platinum, &c., 8tc. With 
Descriptions 01 the Chemicals, Materials, Batteries, and Djmamo Machines used 
in the Art. By T. W. Urquhart, C.E., Author of " Electric Light," &c. Third 
Edition, with Additions. Crown 8vo, 5s. cloth. 

" An excellent practical mKnufiV—Enffineertnff. 

" An excellent work, giving the newest information."— H'oroJa^co^ Journal. 

FAOTORY ACCOUNTS: Their P.inciples and Practice. A Hand- 
book for Accountants and Manufacturers, with Appendices on the Nomenclature 
of Machine Details ; the Income Tax Acts ; the Rating;' of Factories; Fire and 
Boiler Insurance; the Factory and Workshop Acts, Sec, including also a Glossarjr 
of Terms and a large number of Specimen Rulings. By Emile Garcke and J. M. 
Fells. Fourth Edition, Revised and Enlarged. Demy 8vo, 250 pages, 6s. strongly 
bound. 
" A very interesting description of the requirements of Factory Aooounts. . . . the principle 

of assimilating the Factory Accounts to the general commercial books is one which we 

thoroughly agree with."— Aceountanta^ Journal. 
'* Chiiracterlsed by extreme thoroughnes<4. There are few owners of factories who would not 

derive great benefit from the perusal of this most admirable work."— Local Oovernment 

Chronicle. 

TABLES OF WAGES at 54, 52, 50, and 48 Hours per Week. Show- 
ing the Amounts of Wages from One-quarter-of-an-hour to Sixty-four hours, in 
each case at Rates of Wages advancing by One Shilling from 4s. to 55s. per week. 
By Thomas Garbutt, Accountant. Square crown 8vo, 6s. half-bound. 
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BHOIlTBBBIHa OHBUISTBT : A Practical Treatise r<r the Use 
of Analytical ChEmiihi. EngineEii, Iron Uaiterg, Iron Founder. StudCTit), and 
cthrti. CDnipri<^;^L- Ml^'hna! of Analysis and Valuatii.n oF the Principal 
Mdlpriil. nsoS m EnemcoT.nK Worli, mill numemui Analyses, E.anpln. ud 

- -- ■ ■- , F.CS., formLilT Analytical aiMi 

gar. Secnnd Edition, Rcviieii and 

ni.iDi.fid.doib. 

^rrkofl taanumdi-miflbadrolTnetie*! 



"Tile iirinlyllual iiiblbrjds tilypii are.HHwliols. inoh 0* ftps llkelj (ri f^vo rapid and tnuU 
wonlLy retuftH m CKpencnee'l hbncl4. Thore !• mucb «irDellent dosorlrillvd mailer in lbs wnrX 
IhocJupteraa ' Uils uaiL Lubi'losEiua ' lielnx Bpminlly uulloeuble Iji UtlJ njHp^at."— f idnaMr. 
PUBl^: SOLID, LIOTTID, AND QASEOUS, Thdr Analyst and 
Valuation. For the Use of ChtBiiits and Engineers. ByH. J, Phillipj. F.C.S., 
foraierly Analytical and Consulting Chemist to the Great Eastern Kailivay. 
^^ Second Edition, Revised and Enlarged, Cro«n 8vo, «. ciolh 

A KANUAI, OP THE ALXALI TRADE, includine tlic Manufac- 

lun of SuLphuiHc Acid. Sulphate of Soda, and Bleaching Powder. By JOHS 

Loiias, Altali Manulactuier, Ntwcattlc-upon-Tyns an<f London. Wlh s>i 

Illuitrations and Working Drawings, and conlainins jqo pages of TeO. Second 

_^ Edition, with Additions, hiipet-royal 8vo. £i 101. cluth. 

TiSe°\j,OWTIPS in OHBUISTBY, MINBHALOaT, AND 

GEOl.UGY. Containing all known Methods of Anhydrous Analysii, maoy 
Workine Examples, and fnltructiuni for Making Apparatus. By Li tut. -Colonel 
W. A, Rosi, R,A., F.G.S. With 110 iJloslralion^ SecondJidiaon, K«vi»d and 
Enlareed. Crown 8.0 J s. cloth. 
" Hie itudbnt who 0o9s tbrouRh the coatKof eirperlinent^tloii here Laid down will galDft 
lMtt«r Insight Into innr^qlQobeiiiiflti'y.iiidmlnetnkpffr than If hs had^'got np' nnjDf thebaat 

THE oblCICEBCIAL HANDBOOK OF OHBUIOAI. AMALTSIS; 

or. Practical Inslniclions for the determination of the Intrinsic or Commercial 
Value of Substances used in Manufactures, in Trades, and in tfae Arts. By A. 
^ NosMABDT. NewEditionhyH.M.NoA.,F.K.S. Crown Svo, us. 5d. cloth. 

IHB HANVAIj OF COIjOUBS AND DVB-WABB8 ; Their Pro- 
of Dye'™, friiteri? n iysal iIt "S rok" !,"»« -''by J ■ W.''s^iitt."' Sflcond^Ediiion? 
^_ Rtviied and grealW lin Urged. Crown flvo, 7s. 6d. cloth. 

Clumitt uad 6rae(^'- 

IHE ABTIST'S KANTTAIi OF FIOUENTS. Show^n^ thdt Com- 
position, Conditions of Permanency, N'ou-Pemancncy, and Adultcralioni ; 
£B«CU in Conibiualion with Each Other and with Vehicles : and the most 
Reliable Teiti of Purity. Together with the Science and Art Depart ment'i 
Emninalion Queitlons on Painting. By H. C. STAHUaoi. Second Edition. 
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HANDTBOOKS FOE HANDICEAFTS. 

By PAUL N. HASLUGK, 

Editoa or ".Work" (Nbw Seribs); Author of "Lathbwork," "Milung 

Machines," &c. 
Crown 8vo, 144 pages, cloth, price is. each. 
i9" These Handybooks have been wriiien to supply informaiton for^KmYViEMi, 
Studbnts and Amateurs in the several Handicrafts y on the actual Practice of the 
Workshop, and are intended to convey in plain language Technical Knowledge 
of the several Crafts. In describing the processes employed, and the manipulation of 
material , workshop terms are used; workshop practice is fully explained ; and the 
text is freely illustrated with drawings of modem tools, appliances, and processes, 

THE METAL TTTRNER'S HANDYBOOK. A Practical Manual 
for Workers at the Foot- Lathe. With over loo Illustrations. Price is. 
"The book will he of service alike to the amateur and the artisan turner It dlsDlav* 
thorough knowledge of the subject."— /Scof»»na». f— *• 

THE WOOD TURNER'S HANDTBOOK. A PracticaJ Manual for 
Workers at the Lathe. With over 100 Illustrations. Price is. 
"We recommend the book to young turners and amateurs. A multitude of workmen have 
hitherto sought in vain for a manual of this special industry."— JfecAantea/ World. 

THE WATOH JOBBER'S HANDTBOOK. A Practical Manual on 
Cleanine, Repairing, and Adjusting. With upwards of lOo Illustrations. Price is. 
" We strongly advise all young persons connected with the watch trade to acquire and study 
this inexpensive work."— Clerkenweli Chronicle. 

THE PATTERN MAKER'S HANDYBOOK. A Practical Manual 
on the Construction of Patterns for Founders. With upwards of 100 Illustrations* 
Price IS. 
** A most valuable, if not indispensable, manual for the pattern maker."— jrnoio2«d^«. 

THE MECHANIC'S WORKSHOP HANDYBOOK. A Practical 
Manual on Mechanical Manipulation. Embracing Information on various Handi- 
craft Processes, with Useful Notes and Miscellaneous Memoranda. Comprising 
about 200 Subjects. Price is. 
"A very clever and useful book, which should be found in every workshop; and it should 

certainly find a place in all technical achool9."—Saturdaj/ Review, 

THE MODEL ENGINEER'S HANDYBOOK. A Practical Manual 
on the Construction of Model Steam Engines. With upwards of 100 Illustrations. 
Price IS. 
*'Hr. Hasluck has produced a very good little \>ook."— Builder. 

THE CLOCK JOBBER'S HANDYBOOK. A Practical Manual on 
Cleaning, Repairing, and Adjusting. With upwards of 100 Illustrations. Price is. 
*' It is of inestimable service to those commencing the tnAe."—Coventrjf Standard. 

THE CABINET WORKER'S HANDYBOOK. A Practical Manual 
on the Tools, Materials, Appliances, and Processes Employed in Cabinet Work. 
With upwards of 100 Illustrations. Price is. 
*' Mr. Hasluck's thoroughgoing little Handybook is amoni(st the most practical guides we 

have seen for beginners in CAhinet-work."— Saturday Review. 

THE WOODWORKER'S HANDYBOOK OF MANTJAIj IN- 
STRUCTION. Embracing Information on the Tools, Materials, Appliances and 
Processes employed in Woodworking. With 104 Illustrations. Price is. 

THE METALWORKER'S HANDYBOOK. With upwards of 100 
Illustrations. [/« preparation, 

%• Opinions of the Press. 

" Written by a man who knows, not only how work ought to be done, hut how to do it, and 
how to convey his knowledge to o\,\i^T%."— Engineering . 

" Mr. Hasluck writes admirnbly, and gives complete instructions."— ;&n<7tMeer. 

" Mr. Hasluck combines the experience of a practical teacher with the manipulative skill and 
scientific knowledge of processes of the trained mechanician, and the manuals are marvels ot 
what can be produced at a popular price."— Sc^ooZmtw/er. 

'* Helpful to workmen of all ages and degrees of experience."— 2>ai?y Chronicl$, 

" Practical, sensible, and remai kably cheap."— Jowrwo/ of Education. 

" Concise, clear, and practical."— ;Saf«r</ai^ Review. 

London : CRQSfiV T/OCKWOQD 6^ iSQN^ 7, St^lioner§' fja}l Qgurt, g.C, 
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MECHANI CAL ENGINEER ING, etc, 

£}. K» dark's JPocket-Book for Mechanical Engineers. 

THE MECHANICAL ENGINEER'S POCKET-BOOK OF 
TA BLESt FORM ULjB, R ULBS AND DATA. A Handy Book of Reference 
Tor Daily Use in Engineering Practice. By D. Kinnbar Clark, M.Inst.C.E., 
Author of " Railway Macninery," " Tramways," &c. Third Edition, Re- 
vised. Small 8vo, 700 pages, 6s, bound in flexible leather cover, rounded 
comers. 

suhhary of contbmts* 
Mathematical Tables. — Mbasurembnt of Surfaces and Solids.-^ 
"BtiOLiSH Weights and Measures.— French Metric Weights and Mea- 
surbs.'-forbion weights and measures.— moneys. — specific gravity, 
Weight and Volume— Manufactured Metals. — Stbbl Pipes.— Bolts and 
Nuts.— Sundry Articles in Wrought and Cast Iron, Copper, Brass, Lead, 
Tin, Zinc— Strength of Materials.— Strength of Timber.— Strength of 
Cast Iron.— Strength of Wrought Iron. — Strength of Steel. — ^Tensile 
Strength of Copper, Lead, etc. — Resistance of Stones and other Buildt 
ING Materials. — Riveted Joints in Boiler Plates.— Boiler Shells — Wire 
Ropes and Hemp Ropes.— Chains and Chain Cables.— Framing.— Hardness 
of Metals, Alloys and Stones.— Labour of Animals.- Mechanical Prin- 
ciples.— Gravity AND Fall of Bodies. — Accelerating and RETARDiiia 
Forces.— Mill Gearing, Shafting, etc. — Transmission of Motive Power.— 
Heat.— Combustion : Fubls.— Warming, Ventilation, Cooking Stoves.— 
Steam.— Stbam Engines and Boilers.— Railways— Tramways.— Steam 
Ships. — Pumping Steam Engines and Pumps. — Coal Gas, Gas Engines, etc.— 
Air in Motion. — Compressed Air.— Hot Air Engines. — Watek Pqwb^,-* 
£pbbs of Cutting Tools.-— CoLouRt.—BLBCTRieAL Bnginbbriiiq, 

%* Opinions of the Press. 

'^' Mr Clark manifests what is an Innate perception ot wtiat Is likely to be tisefkil In a pocket* 
t>ook, and he is really unrivalled in the art of condensation. Very frequently we find the infonna* 
tion on a pven subject is supplied by g^irine a summarv description of an experiment, and a state- 
■saent of the results obtained. There is a rery excellent steam table, occupying fi-ve and-a>ba]f 
1^ges ; and there are rules g[iven for several calculations, which rules cannot be found in other 
jMcket-books, as, for example, that on pagfe 407, for eettine at the quantity of water in the shape 
•of priming in any k Awn weig^ht of steam. It is very difficult to hit upon any mechanical enslneer- 
incf subject concerning which this work supphe^ no Information, and the excellent index atthe end 
-adds to Its atility. In one word, it Is an exceedingly handy and efficient tool, possessed of which 
the enpneer wul be saved many a wearisome calculation, or yet more wearisome hunt through 
various text-lx>oks and treatises, and. as such, we can heartily recommend it to our readers, 
who must not runaway with the idea that Mr. Clark's Pocket-book is only Molesworth in another 
form. On the contrary, each contains what is not to be found in the other ; and Mr. Clark takes 
■ore room and deals at more length with many subjects than Molesworth posribly could." 

rA« EM£iM€er. 
** It would be found difficult to compress more matter within a similar compass, or produce a 
book of 650 pages which should be more compact or convenient for pocket reference. . . . 
Will be appreciated by mechnaical engineers of all classes."— /*rac/tos/ enginetr, 

" Just the kind of work that pimctical uiaa require to have near to ^omLr-'Snglisf^ MtdumU, 
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HR. HU7 T0fi*8 PRACTICAL HA fiPBOOKS. 
Handbook for Works' Managers. 

THE WORKS' MANAGER'S HANDBOOK OP MODERN 
BULKS, TABLK5, AND DATA. For BoginMn, Millwrichts. and Boiler 
Mftken; Tool Maken« Machinists, and Metal Workers; Iron and Brass 
Founders, &c By W. S. Hutton , Civil and Mecfaanieal Engineer, Author 
ol "The Practical Engineer's Handbook." Fifth Edition, carefully Re- 
Tised, with Additions. Id One handsome. Volune, mediuni fivo, price 15s. 
•tronaly bound. '- [jf^t published^ 

I9r Tm a vtkor hannf umpiUi ^uln and Daia for kit <mn w$ in a great 
vafiety of modem engineering work, and having found his notes extremely useful, 
decidtd to publish thern-^etiudto date^^elievtng that a practical work, suited to 
the DAILY RBguTaBMBHTS Of MODBftM «N6iNBBa8, would be favourably received. 
In the Fourth Edition the First Section has been re-written and improved by tht 
addition of numerous Illustrations and new matter relatine^to Stbam Emgimes and 
Gas Emgimbs. The Second Section has been enlarged ana Illustrated, and through- 
out the book a great number of emendations and aUerationt have been made, with the 
object of rendering the book more generally uuful. 

%* Opinions op thb Pxbm. 
"The artlier t is sti weqr snbicct.fro« tfce potot^vlswaf gne wlio.has collectad workshop 
■otM for sppttcstioD in workshop oract^c«, rather than from th« theoretical or literary aspect. The 
volume contauis a great deal 01 ttiat kfed of infonnatioB which b eilned only hp practfcal experi- 
•Dce, and is seldom written in books.*'~f wiff«rr,<s 

"The Tolifflie Is an eaceeed i ng ly useflu tmei.- Intafbl wMi enffhicen' oiitai. memonada, tad 
rales, and well worthy of being on every mechanical engineer's bookshelf."— l/«cAa»^a/ World. 

'* The Information is precisely that llkti^to be teqairad hi practice. . . . The w(»1e forms a 
desirable addition.to the library not only of the works' manager, but of anyone co nn ec t ed with 
general e&gineering." — Mtning yonmal. 

vA formidable mass of facts and figviea^ leadOy accawlhle throaflh an ekbqrata index 
... Such a TOlume will be found absolutely necessary- as a book of reterenoe ia aU sorts 
of ' works 'connected with the meul trades."— J^/bfuf'j Iron TVeides Ciradar. 

" Brimful of useful idformatlon, stated in a concise form, Mr. Mutton's books have met a press* 
ing want among engineers. The book must pri»ve eoctrama^ uaalM to erery piictical maa 
possesiing a co^y,"— 'Practical Enginur, 

Jfew Manual for Practical JEn^neers* 

THE PRACTICAL ENGINEER'S HAND-BOOK. Comprising 
4 Treatise on Modern Engines and Boilers : Marine, Locomotive and Sta- 
tionary. And containing a large collection of Rules and Practical Data 
relating to recent Pracuce in Designing and Constnicting all kinds of 
Engines* Boilers, and other Engineering yrork. The whole constituting a 
comprehensive Key to the Board of Trade and other Examinations for Certi- 
ficates of Cprnpetency in Modern Mechanical Engineering. Bv Walter S. 
Hutton, Civil and Mechanical Engineer, Author of " The works* Manager's 
Handbook for Engineers." &c. . with .upwards of 370 Illustrations, fifth 
Edition, Revised, with Additions. Medium 8vo, nearly 500 pp., price i8s. 
Strongly bound. LJnst published. 

tSf This work it designed, at a companion to the Author's *'WoaK8* 
Mamagbr's HANn-BOOK.*' It possesses many new and original features, and con^ 
tains, like its predecessor, a quantity of matter not originally intended for publica- 
tion, but collected by the author for his own use in the construction of a great variety 
0/ Modern Enginbering Work. 

The information is given in a condensed and concise form,^ and is illustrated by 
■upwards 0/ 370 Woodcuts '^ and comprises a quantity of tabulated matter of great 
value to aUens^aged in designing, constructing, or estimating for Ehgikz8,Boiler8, 
jifMioTBBR Emuimbbring Work. 

*«.* Opinions op thb Prbss, 
** We hare kept It at hand for several weeks, referring to It as occasion arose,«ad we have not 
I on a SiUKie occasion consulted its pages without anding the inforaiatioa of which we were in quest. * 

•••• #f Mf*l# HOT* 

** A; thoroughly good practical handbook, which no engineer can go throui^ without leamin£ 
sometliing that wil 1 be of service to him. "■—Marint Enginetr, 

" An exodient book of reference for eogineefs* and a valuable text^book- foe students of 
engineming."— ^i^rMtan. 

" This valuable manual embodies the results and experience of the leadlag authorities on 
mechanical Aigineering."— i5'«iA6>if A^<w. 

*' The author has collected together a surprising quantity of rules and practical data, and has 
snown much judgmeitt in the selections he has made. . . . There is no doubt that this book is 
one of4he most useftal of its kind published, and will be a very popular compendium."— £n^M«rr. 

" A mass of information, set down in simple language^ Bna in such a form tliat it can be easihr 
referred to at any time. The matter is uniformly gooa and well chosen and is greatly eluddatea 
by the illustrations. The book will find its way on to most ea^eers' shelves, where it wiQ rank as 
. one of the inost useftil books of reference."— Praffjfa/ Engineer. 

" FvJl of useful mfoimatioc and should be found 00 the office shelf of all pcactial eagit ccrs." 
•^English Mechanic. 
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, MR, HUTIOH'8 PRACTICAL HANDBOOKS-^-^mtiHuei. 

JPracticiU Treatise on Modem Steam-^Boifers^ 

STEAM-BOILER CONSTRUCTION. A Practical Handbook 
for Engineers, Boiler ^MakerSf and Steam Users. Containing a large Col- 
lection of Rales and Data relating to Recent Practice in the Design. Con> 
struccion, and Working of all Kinds of Stationary, Locomotire, and Marine 
Steam-Boilers. By wal.tbr S. Hutton, Civil and Mechanical Engineer, 
Author of "The Works' Manager's Handbook," " The Practical Engineer's 
Handbook," &e. With upwards of 300 Illustrations* Second Edition* 
Medium 8vo, i8s. cloth. 
■ $sr This work is issued in tontinuaiUm of tJu Serin of Handbooks written 
by the Author, vir;— "The Works' Mamager's Handbook'* and "The Tracti- 
CAL EiiotNBER's HANDBOOK," wkich, are so highly appreciated by Engineers for 
the practical nature of, their information; and is conseqmnily. written in the same 
style as those works. 

The Author believes thai. the concentrationj in a convenient form for easy reftf' 
ence, of such a large^ amount of thoroughly practical information on Sfeam-Bditers, 
will be of considerable service to those far whom it is intended, and he trusts the book 
may be dumed worthy of as favourable a rueption as ha$ been accorded to its 
predecessors^ 

•** OpiMIQNS or THE PRBSS. 

"JSrerjr detail, l>oth In boDer' design and nUnaeement, is clearlv laid before tberender^ Tl>e 
TOhinte ihows'that boiler cofiStmctfbn nas been reduced to the concution of one of the most exact, 
sciences ; and such a book is of tlie ntmost value to the fin dt tiitU Eagiaeer mkI WmIks 
Mana0ef."-<-ilfa rfN« EHgineer. 

" There has long: beoi room for a modem handbook on steam bollert ; there Is not that reoi»^ 
now. because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occu- 
pied in the construction, desi^fn. selection* or use of boilers."— fnei'MMr. 

" The book is of so imjpoxtant and comjirehensive a character that it must find its way Into* 
the libraries of everyone mterested *in boiler using or boiler manufacture if they wish to b*^ 
thoroughly informed. We strongly recommend the book for the intrinsic value of its content^"— 
Machinery Market, 

** The value of this book can hardly be over-estimated The author's rules, fomnlc &c.« are- 
all very fresh, and it is impossible to turn to the work and not find what you want. No pwcttcal 
engineer should be without iL^—Coiiiery Guardian, 

Hutton* 8 *^ Modernised Templeton**' 

THE PRACTICAL MECHANICS* WORKSHOP COM- 
PA NJON, Comprising a SpreatTariety of the most useful Rules and Formula 
iQ Mechanical Science, with numerous Tables of Practical Data and Calcu- 
lated Results for Facilitating Mechanical Operations. By Willkam Tbmflb- 
TON, Author of '*The Engineer's Practical Assistant," &c. &c. Seventeenth' 
Edition, Revised, Modernised, and considerably Enlarged by Walter S> 
Hutton, C.E., Author of "The Works' Manager's Handbook," "The- 
Practical Engineer's Handbook," &c. Fcap. 8vo, nearly 500 pp., with 8v' 
Plates and upwards of 250 Illustrative Diagrams, 6t„ strongly Dound for 
workshop or pocket wear and tear. 

*«'*' Opinioms of thb Press. 

** In Its modernised form Button's ' Templeton 'should have a wide sale, Ibr It contahu mnclv 
valuable information which the mechanic will often find of use. and not a few tables and notes wUcb 
he might look for in vain in other works. This modernised eaition will be appreciated by all who- 
iMve leatmed to value the original editions of ' Templeton.' ' --E^griish Mechanic. 

" It has met with great success in the engineering workshop, as we can testify ; and there are 
a great many men who, in a great measure, owe their rise in life to this lltde book."— BuiUin^^ New* 

" This familiar text-book— wdl known to all mechanics and engineers— Is of essential service to 
the every-day requirements of engineers, millwrights, and the various trades connected «lth 
engineecuig and building. Th* new modemlaed editioa Is worth its weight in gold."— A<iW^w 
JVevs. (Second Notice.) ^ 

" This well-known and largely-used book contains Information, brought up to date, of the 
sort so useful to the foreman and draughtsman. So.much fresh faiformatlon has been introduced 
as to constitute it practically a new book. It will be largely used in the office and workshon."— 
Meckanicai IVortd. *~»uii. 

" The publishers wisely entrusted the task of revision of this popular, valuable, and useful book 
to Mr. Hutton, than whom a more competent man they could not have ioaDd,"—Jron, '- 

Tetnpleton^a Engineer^a and McM^hinist's Assistant. 

THB ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT. A collection of Useful Tables, Rules and Data 
By William Templeton. 7th Edition, with Additions. j8mo, 25. 6d. cloth. 

*»• Opinions of the Prbss. 
" Occupies a foremost place among books of this kind. A more sultable present to an apDren- 
tice to any of the mechanical trades could not possibly be made."— ^m^AA^ Nevs, 

*' A deservedly popular work. It should t>e in the * drawer' of every mecbaclc"-> Eneitsh 
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Foiey's Office Meference Book for Mechanical 
Engineers. 

THE MECHANICAL ENGINEER'S REFERENCE BOOK. 
for Machine and Boiler Construction. In Two Parts. Part I. Gbmbral 
Emginbkkimo Data. Part II. Boilbr Comstructioii. With 51 Plates and 
nomerona lUnstrations. By Nblsom Folbt. M.I.N.A. Second BditioOi 
Revised throughout and much Enlarged* Folio, £3 31. net half-bonnd. 

Summary of Comtbmts. [Just published, 

PART I. 



MBASURBS.— CiRCUMFBRBNCBS AMD 

Arbas, &€., Squares, Cubes, Fourth 
PowBRS. — Square and Cube Roots.— 
Surface of Tubes— Reciprocals.— - 
Logarithms.— Mensuration. — Spe- 
cific Gravities and Weights.— 
WoRB AND Power.— Heat.— Combus- 
tion.— Expansion AND Contraction. 
—Expansion of Gasbs.— Steam.— 
Static Forces.— Gravitation and 
Attraction.— Motion and Computa- 
tion OF Resulting Forces. — Accu- 
mulated Work.— Centre AND Radius 



OF Gyration.— Moment of Inertia. 
—Centre of Oscillation.— Elec- 
tricity.— Strength OF Materials. 
—Elasticity. — Test Sheets of 
Metals.— Friction.— Transmission 
OF Power. — Flow of Liquids.— Flow 
OF Gases. — Air Pumps, Surface Con- 
densers, &c. — Speed of Steamships. 
—Propellers. — Cutting Tools. — 
Flanges. — Copper Sheets and 
Tubes.— Screws, Nuts, Bolt Heads, 
&c.— Various Recipbs and Miscbl- 
LANBOUS Matter. 



With DIAGRAMS for Valve-Gear, Belting and Ropes, Discharob and 
Suction Pipes, Scrbw Propellers, and Copper Pipes. 

PART II. 



Riveting.- Boilbr Setting, Chim- 
neys, AND Mountings. — Fuels, &c. — 
Examples of Boilers and Speeds of 
Steamships.— Nominal and Normai* 
H0R8B Power. 



Treating of. Power of Boilers.— 
Useful Ratios.— Notes on Con- 
struction. — Cylindrical Boiler 
Shells. — Circular Furnaces. — 
Flat Plates. — Stays.— Girders.— 
Screws. — Hydraulic Tests. — 
With DIAGRAMS for all Boiler Calculations and Drawings of many 
Varieties of Boilers. 

*** Opinions of the Press. 
" The book is one which erery mechanical eng^eer may, with advanta^ to Idmself add to 
Jlais ]ibraxy."—/nd$tstries. 

*' Mr. Foley is well fitted to compQe such a work. . . . The diagrams are a rreat feature 
of the work. . . . R^ardingr the whole work, it may be very fairly stated that Mr. Foley has 
k produced a volume which will undoubtedly fulfil the desire of tlie author and become indispen- 
: sable to all mechanical engineers."— il/ari>(« Eftgin^er. 

" We have carefully examined this work, and pronounce it a most excellent reference book 
for tlie use of marine engineers." — ycumal 0/ Amtrican Society of Naval hnginecrs. 

*' A veritable monument of industry on the part of Mr. FoIe>, who has succeeded in producing 
wliat is simply invaluable to the engineering professian."— .SSCmmjA^. 

Coal and Speed Tables. 

A POCKET BOOK OF COAL AND SPEED TABLES, for 

Engineers and Steam-users. By Nelson Foley, Author of " The Mechanical 

Engineer's Reference Book.*' Pocket-sice, 3s. 6d. cloth. 

*' These tables are designed to meet the requirements of every-day use ; they are of suiE- 
/:ient scope for most practical purposes, and may be commended to engineers and users of 
ptovai,Y—/ro». 

" This pocket-book wdl merits the attention of the practical engineer. Mr. Foley has corn- 
oiled a very useful set of tables, the information contahied hi which is firequently raqulrad by 
vtagineess, coal consumers and users of steam."— /rvM and Coal Trades Review, 

Steam Engine. 

TEXT -BOOK ON THE STEAM ENGINE. With a Sup- 
plement on Gas Engines, and Part II. on Heat Engines. By T. M. 
GooDEVE, M.A., Barnster-at-Law, Professor of Mechanics at the Royal 
College of Science, London; Author of "The Principles of Mechanics," 
*' The Elements of Mechanism," &c. Twelfth Edition, Enlarged. With nu- 
jnerous Illustrations. Crown 8vo, 6s. cloth, 
* Professor Goodeve has given us a treatise on the steam engfaie which will bear oompwboB 

with anythbig written by Huxley or Maxwell, and we can award it no higher praise."— £>v?£wMr. 
" Mr. Goodeve'i text-book b a work of wliich every young engin eer should "^^ " 

^Jfinittg JoumaJ, 
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G(M Engines. 

ON GAS-ENGINES. With Appendix describing a Recent 

Engine with Tube I^ter. By T. M. Goodbvb, M.A. Crown 8vo, 2s. (kf. 

cloth. \Just published, 

" iJSk an Mr. Goodeve'fl writings, the present Is no exception in pdnt of general ex c ellence 

It Is valuable Uttle ydliaasM.'—MtaianicalH^orld* 

Steam Engine Design* 

A HANDBOOK ON THE STEAM ENGINE, with especial 
Reference to Small and Medium-sized Engines. For the Use of Engine- 
Makers, Mechanical Draughtsmen, Engineering Students and Users of Steam 
Power. By Herman Haeder, C.E. English Edition, Re-edited by the 
Author from the Second German Edition, and Translated, with considerable 
Additions and Alterations, bv H. H. P. Powlbs, A.M.I.C.E., M.I.M.E. With 
nearly i,ioo Illustrations. Crown 8vo, gs. cloth. 

" A penect encyclopaedia of the steam engine and its details, and one which must take a per- 
manent place in English drawing-offices and workshops."—^ Foreman Pattcm'triaker. 

" This is an excellent book, and should be in the hands of all who are interested in the con- 
struction and design of medium-sized stationary engines. ... A careful study of its contents 
and the arrangement of the sections leads to the conclusion that there is probably no other book 
like it in this country. The volume aims at showing the results of practical experience, and it 
certainly may claim a complete achievement of this idea.."— Nature . 

" There can be no question as to its value. We cordially commend it to all concerned in the 
design and construction of the steam eiagia»."—Jlfechaniai4 iVorld, 

Steam Bailers. 

A TREATISE ON STEAM BOILERS: Their Strength, CoH' 
structioH, and Economical Working. By Robert Wilsom, C.B. Fifth Bditioo. 
lamo, 6s. cloth. 

"The best treatise that has ever been published on steam boilers."— f^tf^MMr. 
"The author shows himself perfect master of his subject, and we heartily recommend all em- 
ploying steam power to possess themselves of the work."— J^Zsmo^'x Iron TrmtU Circulmr, . 

Boiler Chimneys. 

BOILER AND FACTORY CHIMNEYS; Their Draught-Power 
and Stability, With a Chapter on Lightning Conductors. By Robert 
Wilson, A.I.C.E., Author of "A Treatise on Steam Boilers," &e. Second 
Edition. Crown 8vo, 3«. td. cloth. 
"A valuable contribution to the literature of scientific building."— rAe Builder, 

Boiler Making. 

THE BOILER-MAKER'S READY RECKONER S* ASSIST- 

A NT, With Examples of Practical Geometry and Templating, for the Use 
of Platers, Smiths and Riveters. By John Courtney, Edited by D. K. Clarxi 
M.I.C.B. Third Edition, 480 pp., with X40lllusts. Fcap. 8vo, ys. halif-bound. 
" No workman or apprentice should be without this book."— /rvw Ttade Circuiar* 

Locom^otive Engine I>evelopm,ent. 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 
A Popular Treatise on the Gradual Improvements made in Railway Engines 
between 1803 and 1896. By Clement E. Stretton, C.E., Author of " Safe 
Railway Working," &c. Fifth Edition, Revised and Enlarged. With 120 
Illustrations. Crown dvo, 3s. 6d, cloth gilt. [Just publtshed. 

" Students of railway history and all who are interested in the evolution of the modem locomo- 
tive will find much to attract and entertain in this volume."— 77w Times. 

" The author of this work is well known to the railway world, and no one probably has a 
better knowledge of the history and development of the locomotive. The volume befote us 
should be of vame to all connected with the railway system of this country."— A'a/Mrtf. 

Estimating for Engineering Work, dtc. 

ENGINEERING ESTIMATES, COSTS AND ACCOUNTS: 
A Guide to Commercial Engineering. With numerous Examples of Esti- 
mates and Costs of Millwright Work, Miscellaneous Productions, Steam 
Engines and Steam Boilers ; and a Section on the Preparation of Costs 
Accounts. By A General Manager. Demy 8vo, 12s. cloth. 
" This is an excellent and very useful book, covering subject-matter in constant rMjulsftlon to 

•very factory and workshop. . . . The book is invaluable, not only to the young engineer, but 

also to the estimate department of every works."— Builder. 

" We accord the work unqualified praise. The information Is given fan a plain, straightforward 

manner, and bears throughout evidence of the intimate practical acquafaitance of the author with 

every phase of commerc&l engineering."— i/iecJurw^o/ fForU. 
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JFire Shugineering. 

P7RES, FrRB'El>fGiNBS, AND FIRBJSRIGADES, With 
ft History of Pire-EBsiees, their Conttroetion, Use, and ManageoMOftr JRe- 
marks on Pire-Proof Baildings, and the Preservation of Life from Fire ; 
Statistics of the Fire Appliances in BBsIith Town»; Foreign Firs Systems ; 
Hints on Fire- Brigades, Ac. &c. By Charles F. 1*. YoUMO, CB. With' 
nomerons Illnstrations. 544 pp., demy Svo, £t 4J. doth. 

" To those interested In liie Mit|i«ct 01 ins aiid fire sppantus, we most heartily commead tills 
book. It Is the only Englbh iroric w now hsTe upon the sabject."^ MttiittetriM^* 

BoUertnaking. 

PLATING AND BOILERMAKING : A Practical Handbook 

for Workshop OperaUons. By Joseph G. Hornbr, A.M.I.M.E. (Foreman 

Pattern-Maker), Author of "Pattern Making/' &G. 380 pagas, with 338 

' Illnstrations. Crown Svo, ys. &2. cloth. {j**st published. 

" The latest production from the pen of this writer is characterised by that evidence of dose 
acquaintance with worlcshop methods which will render the book exceedingly acceptable to the 

Eractical hand. We have no hesitation in coramendingf the woric as »servioeabie and practical 
jandbook on a subject which has not hicherto received mnch attention from thoae (jindifieo to deal 
with it in a satisCaciory majai9t."'-M<<hanical tVorld, 

Engineering Construction, 

PATTERN 'MAKING : A Practical TreaHsi, embracing the Main 
Tvpea of £ndneerin|; Constmction, and including Gearing, bom Hand and 
Machine made, Engine Work, Sheaves and Pulleys, Pipes and Colnmns, 
Screws, Machine Parts, Pumps and Cocks, tibe Moulding of Patterns in 
Loam and Greensand, &c.. together with the methods of BstinuUing the 
weight of Castings; to which is added an Appendix of Tables for Workshop 
Reference. By Joseph G. Horner, A.M.I.M.B. (Foreman Pattem-Makerju 
Second Edition, thoroughly Revised and much Enlarged. With upwards ot 
450 Illustrations. Crown Svo, ys. 64. cloth. [^u$t fiublisks4. 

'* A well-written technical £uide, evidently written by a man who understands and has prac* 

ttsed what he has written about. . . . We cor(fiafly recommend It to engineerinff students, young 

Journeymen, and others desirous of being initiated into the nrysteries of pattern-making."— i^Mi/kJ^r. 
"More than 450 illustrations help to explain the text, which is, however, always clear and ex* 

plicit, thus rendering the work an excellent vade mtcttm Smt the apprentice wtio desires to become 

master of tais tisde.''->i?^^A Mtehanic. 

Dictionary of Mechanical Engineering Terms, 

LOCKWOOD'S DICTIONARY OF TERMS USED IN THE 
PR A CTICE OF MECHA NIC A L ENGINEERING, embracing those correnl 
in the Drawing OfBce, Pattern Shop, Foundry, Fitting, Turning* Smith's and 
Boiler Shops, &e. &c. Comprising upwards of 6,000 Definitions. Edited by 
Joseph G. Hornbr, A.M.I.M.E. (Foreman Pattern-Maker), Author of " Pat- 
tern Making." Second Edition, Revised. Crown Svo. ys. 6d. cloth. 
"Just the sort of handy dictionary re<|utred by the varions trades engaged In mediaolcal ea- 
gtaetring. The practical Agineerin^ pupil will find the book of great value in Hm studies, ud 




strikes us as 
t happy Idea to combine wftB a definition of the phrase oseful Infotmation on th« subject of which 
UtaLX»."—Machin€ry Marktt, 

Mill Gearing. 

TOOTHED GEARING : A Practical Handbook for Offices and 
Workshops. By Joseph G. Hornbr, A.M.I.M;£. (Foreman Pattern-Maker K 
Author of "Pattern Making," &c. With 1S4 Illustrations. Crown 8vo, 6s. 
cloth. \Just published. 

Summary of Contents. 

Skew Bevels.— XII. VawtabitB and 
other Gears. — XIII. Diametrical, 
Pitch.— XIV. The Odomtograph. — 
XV. Pattern Gears.— XVI; Machimk 
Mouldxrg Gears.— XVII. Machimk 
Cut Gears.— XVIII. Proportion of 
Wheels. 



Chap. I. Principles.— II. Forma- 
tion op Tooth Propiles.— III. Pro- 
portions OP Teeth.— IV. Methods 
OF Makin« Tooth Forms.— V. Invo- 
lute Teeth. — VI. Some Special 
Tooth Forms.— VII. Bevel Wheels. 
— Vril. Screw Gears. — IX. Worm 
Gbabs.- X. Helical Whebls. — ^XI. 

■'" We must give the book our mKpialified pmise for Its thoroughness oC treatment, and w« can 
heartily recommend it to all interested asth«> Most -.pocticaitJbook on t^;ini^etf jflst mjpXXm^'^r 
Mechanical IVorid, ^ 



MECHANICAL ENBINEERiNG, 'eic. r 

STQ^B-WORKINO MACHINERY, and the Rapid and Economic 

calGmvenUm ofStotte. Wtth Hints on the Arrangement and MtuiaKea^nl 

of Stone Worics. By M. Powi$ Bale, M.I.Mi£« Wtth Ulusts. Crown bva, 9s. 

_ "The •tNwic skduld b« la the heads eC eracy nuMB ofrttudeot ql ttoae-«9r|E."— CirfAfM^y 

** A capital handbook for all who manipnlate stom toit boUdixur or oMaeiemal ptiiix»set."— 
aiachintry MarM€k 

Pump Construction and Manetgement^ 

PUMPS AND PUMPING : A Handbook for Pumf Users, Being 
Notes on Selection, Construction and Management. By M. Powis Bale, 
M.I.M«£., Anthor^f " Woodworking Machinery,'' " Saw Mills," &c. Second 
Edition^ Revised. Crown 8vo, 2s. od. cloth. 
',' ThA nutter is Set forth as concisely as possiUe. In foot, oondeesatfen rather than diflhiene! s 

has been the author's ahn throus^hout ; yet he does not seem to have omitted anytfeJnit tticely to be 

•{}X»it."—youmalqfGasLt£hting. 

** Thoroughly piactical and simply and dearly written."'-^AH;;w HtraUk 

mUing Machinery, etc. 

MILLING MACHINES AND PROCESSES: A Practical 
Treatise on Shaping Metals by Rotary Cutters, inclading Information on 
Making and Grinding the Cutters. By Paul N. Haslvck, Author of" Lathe- 
work,'*^ " Handybooks for Handicrafts," &c. With upwards of 300 Engrav- 
ings, including numerous Drawings by the Author. Large crown 8vo, 35a 
pages, Its. 6d. cloth. 
* A new departure in engineering Bterature. . . .' We can recommend thb work to aO 

interested nmiUing machines ; it is what it professes to be— 4 practical treatise."— fnfwiMr. 

" A capital and reliable book, which will no doubt be of considerable service, Both to those 

who are already acquainted with the process as well as to those Who contemplate its adoption." 

InOitstrie/* 

Turning^ 

LATHE-WORK : A PracHeal Treatise on the Tools, Appliances, 
and Processes employed in the Art of Turning, By Paul N. Uaslucx. 
Fifth Edition, Revised and Enlarged Cr. 8vo, 5s. cloth. 

" Written by a man who knows, not only how work ought to be done, but who also knows how ■ 
to do it, and how to convey bis knowledge to others. To all turners this book would be valuabloi 

"We can safe^ reconuaend the work to young englneen. To the amateur it wU rinpiy be 
in /aluabte. To the student it will convey a great deal of usefiil information."— ig»yi&»«r« 

ScretV'Cutting. 

SCREW THREADS: And Methods oj Producing Them, With 
Numerous TaUes, and cossplete directions for using Screw-Cutting Lathes. 
Bv Paul N. Haslucx, Author of " Lathe- Work/' ftc. With Seventy>four 
Illnstrations. Third Edition, Revised and Enlarged. Waistcoat-pocket slse, 
IS. 6d. cloth. 
** Full of useful information, hints and practical criticism. Taps, dies and screwing-tools gene> 
- ■ - * ■ * ibed."— / " • ■ 



rally are illustrated and their action described."— .VifrAowuw/ JVorld. 

" It is a complete compendium of all the details of the screw- cur 

«M parvo on all the subjectt it treats upon."— Ca/y»r»ter tind BuUd€r% 



It is a complete compendium of all the details of the screw- cutting latlie ; in fisct a multutn ' 



Bfnith^s Tables for Mechanics, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS, 

FOR MECHAHICS, BNGINBERS, ARCHITECTS, BUILDERS, etc. 

Selected andArranged by FftANCts Smith. Sixth Edition, Revised^ including 

Blbctrxcal Tablbs, FoRMULiB, and Mbmoran&a. Waistcoat^pocket size, 

IS. 6d. limp leather. IJust published, 

** It would, perhaps, be as diffictdt to make a small pocket-book selection or notes and MrmoUi 

60 suit ALL ei^neers as it would bo *^o make a nniverssi medicine ; but Mr. Smith's wtfSlcoat* 

pocket collection may be looked upon as a successful attempt."— £»^>Mrr. 

'^Thebestexample^wehaveeverseenofa7o pages of useful matter packed Into the dlmen> 



slons of a card^ease."— J^MtfAiv ^<n"'* "A veritaole pocket treasury 01 knowledge."— Avii. 

French'Einglish Glossary for ISngineerSf etc* 

A POCKET GLOSSARY of TECHNICAL TERMS: ENGLISH- 
FRENCH, FRENCH-ENGLISH ; with Tables sniuble for the Architectural, 
Eng^eering, Manufacturing and Nautical Professions. By John Jambs 
Plbtcrbr, Engineer and Surveyor. Second Edition, Re^sedf and' Enlarged, 
100 pp. Waiatcoat-pocket size, is. 6d, limp leather. 

** It is a veiy great advantage for readers and correspondents in France and England to liave 
•o large a number of the words rdatir^t to engineering and manu'*acturers eoQcK:tod m a lOiputiaa 
i^no^ The little bnok vrjll be u&eful both to students and traveHefs.'"— /f rcAAr^r. 

*'The irrossary of terms k very complete, and; manv of the t^^les are new and 'well nfm|fe4f 
We cerdisay commcn 1 -he book. — ifu/mwfaa/ Wyr/id; 
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Tear-Book of Engineering Formuiije, dtc. 

THE ENGINEER'S YEAR-BOOK FOR 1806. Comprising' 
FormulflB, Rules, Tables, Data and Memoranda in Civil, Mechanical, Elec- 
trical, Marine and Mine Engineering. By H. R. Kemps. A,M. Inst.C.E., 
M.I.E.E., Technical Officer of the Bngineer-in-Chiei' s Office, General Post 
Office, London, Author of "A Handbook of Electrical Testing," "The 
Electrical Encnneer's Poclcet-Book," &c. With 800 Illustrations, specially 
Engraved for the work. Crown 8vo, 670 pages, 8s. leather. [Just published, 
" Represents an enonnous quantity of work and fonns a desiiable book oc reference."— TA^ 

** The book Is distinctly In advance of most similar publications in this country."— i?nr^<''^'V> 

*' This Taluable and well-designed book of reference meets the demands of aU descriptions oi 
anclBeen."->sSi«/NrtfiOr JUvuw. 

"Teems with up-to-date information in every branch of engineering and constffUctioB."— 
SuUding News. 

" The needs of the engineering profession could hardly be supplied in a more admirable, 
complete and convenient fonn. To say that it more than sustains au comparisons is praise of the 
highest sort, atd that may justly be said of it."— Aftntn^ y<ntmal. 

'* There is certainly room for the new comer, which supplies explanations and directions, as 
well as formulae and tables. It deserves to become one oTthe most succe^ul of the technical 
annuals. "—^ rchittci. 

" Brings together with great skin all the technical information which an engineer has to use 
day byday. It is in every way admirably equipped, and is sure to prove succesnoL"— ^irtf^rmaM. 

" xhe up-to-dateness of Mr. Kempe's compuation is a quality that will not be lost on the busy 
people for whom the work is intended."— (r/oJX'c'w Herald, 

JPartable Engines, 

THE PORTABLE ENGINE; TTS CONSTRUCTION AND 
MANAGEMENT. A Practical Manual for Owners and Users of Steam 
Engines generally. By William Dysom Wamsbrough. With 90 Illustra- 
tions. Crown 8vo, 35. 6d. cloth. 

"This is a work of value to those who use steam machinery. . . . Should be read bF every* 
oie who has a steam engine, on a farm or elsewhere."— ifiarik Land Saefress. 

" We cordially commend this work to buyers and owners ot steam engines, and to those who 
have to do with their construction or use.** — Tim^r Trades ycMmal. 

" Such a general knowledge of the steam engine as Mr. wansbrough furnishes to the readet 
should be acquired by all intelligent owners and others who use the steam engine. "—BttHding New*. 

" An excellent text-book of this useful form of engine. ' The Hints to Purchaser! ' contain » 
good deal of commonsense and practical wisdom."— fiv'^A Meekauie, 

dron and Steel. 

" IRON AND STEEL " ; A Work for the Forge, Foundry, Factory^ 
and Office, Containing ready, useful, and trustworthy Information for Iron- 
masters and their Stock-takers ; Managers of Bar, Rail, Plate, and Sheet 
Rolling Mills : Iron and Metal Founders ; Iron Ship and Bridge Builders ; 
Mechanical, Mining, and Consulting Engineers ; Architects, Contractors, 
Builders, and Professional Draughtsmen. By Charles Hoars, Author oi 
'*The Slide Rule," &c. Ninth Edition. s2mo, 6s. leather. 

" For comprehensiveness the book has not its equal."— /rwM. 

** One of the best of the pocket \3O0lki,"—En£Ush Mechanic, 

■■We cordially recommend this book to those engaged In conddesing die detallt of all kinds » 
Iron and steel worn."— Aicvo/ Scienc*, 

JEiementary Mechanics. 

CONDENSED MECHANICS. A Selection of Formulae. Rules^ 

Tables, and Data for the Use of Engineering Students, Science Classes, &c. 

In Accordance with the Requirements of the Science and Art Department. 

By W. G. Crawford Hughes, A.M.I.C.E. Crown Svo, ss 6d. cloth. 

■' The book is well fitted for those who are either confronted with practical proUems In theli 

work, or are preparing for examination and wish to refresh their knowledge by gomg through theii 

formulae SL^ia."— Marine Engineer. 

" It is well arranged, and meett the wants of those for whom it is intended."— AriAvuiy News,, 

8teamn» 

THE SAFE USB OF STEAM. Containing Rules for Un- 
professional Steam-users. By an Emginbbr. Seventh Edition. Sewed, M. 
■■If steam-users wouU but learn this little book by heart, boiler ezplosioos wotUd beccmsr 
SMitations by their nA\y:'-~En£Ush Mechanic 

Warming. 

HEATING BY HOT WATER; with Information and Sug- 

gestions on the best Methods of Heating Public, Private and Horticultural 
inUdinjKS. By Walter Jonbs. Second Edition. With 96 Illustrations. 
Crown Dvo, ss. M. net. 

■* We confidently recommend all interested in heating by hot watat to none a copy 01 lliia 
vahiable Uttio timtiso."— rAw Plumber and Dettrattr. __ 
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OIYIL ENQINEERINQ, SURVZYINQi eto. 
Light Railways. 

LIGHT RAILWAYS FOR THE UNITED KINGDOM, 
INDIA, AND THE COLONIES : A Practical Handbook setting forth the 
Principles on which Light Railways should be Constructed, Worked and 
Financed; and detailing the cost of Construction, Equipment, Revenue,, 
and Working Expences of Local Railways already established in theabove> 
mentioned Countries, and in Belgium, France, Switzerland, &c. By John 
Charles Mackay, F.G.S., A.M.Inst.C.£. Illustrated with 40 Photographic 
Plates and other Diagrams. Medium 8vo, 155. cloth. [Just published^ 

Exactly what has been lonsf wanted, and sure to have a wide sal9,"—RaUtu<^y News, 

Water Supply and Water-Works. 

THE WATER SUPPLY OF TOWNS AND THE CON^ 
STRUCTION OF WATER-WORKS: A Practical Treatise for the Use ol 
Engineers and Students of Engineering. By W. K. Burton, A.M.InstC.E.» 
Professor of Sanitarv Engineering in the Imperial University, Tokyo, Japan» 
and Consulting Engineer to the Tokyo Water-works. With an Appendix on 
The Eifeots of Earthquakes on Waterworks, by John Milne, F.R.S., Pro- 
fessor of Mining in the Imperial University of Japan. With numerous 
Plates and Illustrations. Super-royal 8vo, 255. buckram. ijust published^ 

" The whole art of waterworks construction is dealt with in a clear and comprehensive fashion 
In this handsome volume. ... Mr. Burton's practical treatise shows in all its sections the fruit 
of independent study and individual experience. It is largely based upon his own practice in the 
branch of engineerings of which it treats, and with such a basis a treatise can scarcely fail to be sug- . 
gestive and ms/^vL"— Saturday^ Rexntw. 

' Professor Burton's book is sure ot a warm welcome among engineers. It is written in clear 
and vigorous langua^ and forms an exhaustive treatise on a branch of engineering the claims ol 
which It would be difficult to over-estimate." — Scotsman. 

" The subjects seem to us to be ably discussed, with a practical aim to meet the requirements- 
of all its probable readers. The volume is well got up, and the illustrations are excellent. 

The Lancet.. 

Water Supply of Cities and Toums. 

A COMPREHENSIVE TREATISE ^ th» WATER-SUPPLY 
OF CITIES AND TOWNS, By William Humbbr, A-M.Inst.C.B., and 
M. Inst. M.E., Author of " Cast and Wrought Iron Bridge Construction,'^ 
&c. &c. Illustrated with 50 Double Plates, z Single Plate, Coloured 
Frontispiece, and upwards ot 250 Woodcuts, and containing 400 pages of 
Text. Imp. 4to. 1^6 6s, elegantly and substantially half-bound in morocco t 

** The most systematic and valuable work upon water supply hitherto produced In English or 
In any otlier language. . . • Mr. Humber s work is characterised almost throughout by aa 
sxhaustivenesi much more distinctive of French and G«num than of English technical treatises. 
Sfiti*i€er, 

" We can congratolat* Mr. Humber on having been able to give so large an amount of infor- 
mation on a subject so important as the water supply of cities and towns. The plates, filty in 
number, are mostly drawings of executed works, and alone would have comnumded the "ttirrt^ffli 
of every engineer whose practica may lie in this branch of the profession."— ^wi£i^. 

Water Supply, 

RURAL WATER SUPPLY: A Practical Handbook on the 
Supply of Water and Construction of Waterworks for small Country Districts. 
By Allan Greenwell, A.M.I.C.E., and W. T. Curry, A.M.I.C.E., F.G.S. 
With Illustrations. Crown 8vo, 55. cloth. IJust published. 

" We conscientiously recommend it as a very useful book for those concerned in obtain- 
ing water for small districts, giving a greac deal of practical information in a small compass."— 
Jiut/der. 

" The volume contains valuable information upon all matters connected with water supply. ^ 
. . It is full of details on points which are continually before waterworks' engineeis."— A^/Mr<. 

Hydraulic Tables. 

HYDRAULIC TABLES, CO-EFFICIENTS, atul FORMULJB 
for finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers, Bji John Neville, Civil Engineer, M.R.I.A. Third Ed., carefully 
Revised, with considerable Additions. Numerous UlustSt Or. 8vo, 14s. cloth. 
" Alike valuable to students and engineers in practice ; its study will prevent the annoyance of 

■voidable failures, and assist them to select the readiest means of succesafidly carrying out ani 

ghren work connected with hydraulic engineering."— Af^rn'M;;- youmal. 

" It is, of all English books on the subject.th« one nearest to con^leteneas/'.—^rvMtof. 



Id CROSBY LOCKWOOD «• SON'S CATALOGUB. 

HYDRA ULIC MANUAL, Cbnsisting of Working Tables and 

Explanatory Text. Intended as a Guide in HydraulM CalcnlationtAni ^feld 

.OnnriiliOBS. By Lowrs D'A^ackbon. An^orof '*Aid to Sarvey Praotiee," 

*< Modern Metrology/' ftc. Fourth Edition, Enlarge^. I^arge cr. 8vd, z6t. cl. 

" TliA attthor has had a wide exparianca in hydraulic anginaeriae and has been * carafiil ob> 

Mvrai of the facts which have come under hie notice, and from the ^eat mass of material at his 

cemmand he has constmcted a manual which may be accepted as a trustwortbr sniide to this 

branch of the engitt^er's fm^easfon. We can heartily recommend this vohime to an who darirs to 



b«aeatiaiased with.the lacest derdomnent of this important subject."— 4>v«M««rtf<i|r. 

" The standard-work in this department of mechanics."--5£9/XMan. 

" The most useful feature of thb work is its freedom from what If sppenrnnnatad, aad its 
thorough addptlonof recent experiments; the t«xt k, bt Act, te 8:Ie«tplur^a short ibcoitat of tlM 
Creat modam expeiinwntB."— Mb*m«. 



Water Storage, Conveyance, and Utilieationm - 

WA TER ENGINEERING : A Practical Treatise on the Measure- 
ment, Storage, Conveyance, and U tiUsation of Waterfor the Supplvof Towns, 
£^:MiIl.Power, and for other Purposee. By Cha&les Si,ago, AJa.Inst.CE., 
Author of ''Sanitary Work in the Smaller Towns^ and in Villages," &c. 
Second Edition. With nnmerous Illustrations. Crown 6vo, ys, 6d. cloth. 

- *'.As a small practical treatise on the water suppW oi towns, and oa some appilcatioos of 
water;power, the work is in many respects excellent.' —fM^'ncen'M^. 

" The author has collated the results deduced from the exp«rithents of titt most eminent 
antborities, and has presented them in a- compact and practical form. accompanicMl by very dear 
aad detailed explanations. ... The appucatioa oi water as a motftvo pdwer is treatad very 
careAilly and exbaastively."— ^MiA/rr. 

- "For anyone who desires to begin tli» study of bydraaHcawith mooaskkratlon of tbeptactkei 
appHcaiieBsof the fdencothara Is DO betfeer giilde."«-.<<>«AAM. 

Coinage* 

ON THE DRAINAGE OF LANDS, TOWNS, AND BUILD» 
■INaS, By G. D. Dkmpsky, CE., Author of " The Practical S^ilvay,. En- 
gineer," &C. Rariaed, with laree Additions on Rbqsmt Pjucticv tin 
Drainage Engimbbring, by D. ICinnbar Clark, M.Inst.C.B. Author oi 
"Tramways: Their Constroction and Working," "A Manual of Rules. 
Tables, and Data for Mechanical Engineers,*' &c. Third :Bdition. Small 
crown 8vo, 4s. 6d. cloth. , Uuit published. 

** The new matter added to Mr. Dempsey's excdlent work Is characterised by the comprehen* 
slve grasp and accuracy of detail lor which tlie name of Mr. D. K. Clark is a sumdent vovclier."— 
Athetutum. 

" As a work on recent practice fat drainage engineering, the book Is to be commendod to all 
who are making that branch of engineering science their special stndy."— /r»n. 

" A comprehensiTe manual on draihage engineering, and a useful inkfoductioa to the^stodant." 
-tBuHding- Nttas, 

River Engineering* 

RIVER BARS: The Causes of their Formation, and their Treat- 
ment by " Induced Tidal Scour; " with a Description of the Successfiil Re- 
duction by this Method of the Bar at Dublin. By L J. Mann, Assist. Eng. 
to the Dublin Port and Docks Board. Royal 8vo, 7s. 6d, cloth. 
" We recommend all interested in harbour works — and, indeed, those concerned In the fan* 

Goyements of rivers generally— to read Mr. Mann's intoresting work, on the treatmeat of rirot 
x%:'—En£in€er. 

Tramways and their Working. 

TRA M WA YS : THEIR CONSTR UCTION AND WORKING. 
Embracing a Comprehensive History of the System ; with an exhaustive 
Analysis of the various Modes of Traction, including Horse-Powex^ Steam, 
"Cable Traction, Electric Traction, &c. ; a Description of the Varieties of Roll- ' 
ing Stock : and ample Details ei Cost and Working Expenses. New Edition, 

.. . Thorougluy Revised, and Including the Progress recently made in Tramway, 
Construction, &c. &c. By D. Kinnbar Clark, M.Inst.C.K. With numerous' 
Illustrations and Folding Plates. In One Volumsi 8vo, 780 pages, price a8s., 
bound in buckram. [Juit published. 

^'Al^ interested in tramways must refer to It, as all raPway engineers haTO turned totheaothor's 

«ork ' Railway Madiinery."'—£M,f^«rr. - . 

" An exhaustive and practical work on tramways, hi which the history of this kind of locomo- 
tion, and a description and coat of the varions modes of laying tramways, are to be fbwuL — 

Budding' News. 

" The best fbrm-ef rals, Che best inbdo trf construction, and the best mechanleal^ appHanca 

are so fkirly indicated in the work mder reiriewk that any engineer abOutto 0<mstnict a tnmmcf. 

will be enabled at once to obtatath* piactlcat information wfaicb iRitt be of most serrioe^him. *i>- 

Aikiutamm, 
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Student's Text-Baok an Surveying. 

.PRACTICAL SURVEYING: A Text-Book for Studente pre- 

pariog for Examination or for Survey-work in ti^e Colonies. By GsdROB 

W. UsiLL, A.M.I.C.E., Author of "The Statistics of the Water Supply of 

^.jGreat Britam." With Four Litho|p:apfaic Plates and upwards of 930 lllustra- 

>; tiona.Tourtb Edition, Revised, mcliiding Tables of Natural Sines, Tan- 
gents. Secants, &c. Crown 8vo, ys. 6d. cloth ; or, on Thin Paper, bound in 
^imp,leatlier»gilt edg«s» rounded comers, for pocket use» i2s. 6d, 
" Tbe best farms of instruments are described a» to their construction, uses and modes of 



Mnployment* and there ere innumcreble hint^on work and eouipmeot such as the luithos, in JUs 
experience as sunre^or* draughtsman, and tea«heri has found 
in his inexperience will find most serviceable."— £»£^«<r. 



".The latest treatise in the English language on surveying, and we have no hesitation ia fUT* 
Ing that the student will find it a better guide than any of its predecessors • .' . . 
Deserves to be recognised as the first book wluch should be put in (he nands of » pupU of CivU 
£ngineeringr and every gentleman of ftducattOn who set< Ottt fcr the Colonies would tind it wMl to 
have a cfygiy.''—Architut, 

Survey Practice. 

AID TO SURVEY PRACTICE, for R4fwenc$ in Sui^symg^JLevO' 
lingt and Sitting'OUt; and in Route Surv^t of Travelltrs by Land and Sia» 
With' Tables, Illustrations, and Records. By Lowis D'A. jACicsoNt 
A.M.I.C.E., Author of *' Hydraulic Manual," "Modern Metrology," &c. 
Second Edition, Enlarged. Large crown 8vo, its. 64. cloth. 
"A Taiuable vade-^necum for the surveyor. We can recommend this book as contalnitu^ an 

adffiira|;)le supplement to the CeacUngcMf the accomt>lbhod surveyor;"— w<<A«M4^m. - - ■' r 
• ' *^ As atekDHook we should advise aB surveyors to jpla^ ft tn their tibraiMs, and study well the 

■Mturgd iqstructions afibrded in its pages.''-HC0tft^i;y UMarif^an. 

J " The author bnngs to his work a fortunate union of theory and practical Experience which, 

aided by a dear ahd lucid style of writing, renders the t>ook a very usefiil ODi^"~'£uidfkr, 

Surveying, Land and Marine. 

LAND AND MARINE SURVEYING/mRelerexicetottePte^ 
paration of Plans for Roada and Railways; Canals, Rivers, Towni* Water 
Supplies; Docks and Harbours. With Description and Use of Surveying 
Instruments-. By W. D. Haskoll, C.E., Author of " Bridge and Viaduct Con- 
struction," &c. Second Edition, Revised, with Additions. Large cr.8vo,9S. cl. 
" This book must prove of great value to the student. We have no hesitation in recommend- 

in; It. feeling assured that it win more than repay a carefUl study."— Jlf€chaHicai U^crld. 

'* A most useful and well arranged book. We can strongly recommend it as a carefUltjr-written 

and valuable text-book. It enjoys a well-deserved repute among surveyors. " '—BuUdet^ 

" This volume cannot fall to prove of the utmost practical ucmty. It may be safely recommtoded 

to aHirtudents who aspire to become clean and expert surveyors."— JVi£M*>v' yoMrtuU, 

Field-Booh for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, AND CON- 
TRA CTOR *S FIELD-BOOK. Consisting of a Series of Tables, with Rotes. 
Explanations of Systems, and use of Theodolite for Traverse Surveyins and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
.Square only; Levelling with the Theodolite, Casting-out and Reducing 
Levels to Datum, and Plotting Sections in the ordinary manner; 8dtting*out 
Curves with the Theodolite by Tangential Angles and Multiples, with Right 
and Left-hand Readings of the Instrument: Setting-out Curves without 
Theodolite, on the System of Tangential Angles bv sets of Tangents and Off- 
sets : and Earthwork Tables to 80 feet deep, calculated for every 6 inches in 
' depth. By W. D. HASROLLrC.E. Fourth Edition. Crown 8vo, iss. doth. 
"The book is very handy ; the separate tables of sines.and tangents to every minute will make 
it useful for many, other purposes, the genuine traverse tables existing all the sasajt."—At/uMaHm, 
' "Every person ei^paged fan engineering field operations will estimate the importance of such a 
wtMrk^and uieamowit of valudale time whioh wiUbe saved by reference to a set of rrlinMo tibial 
prepared with the accnwcy and felness of these given in this votume."— iEoi^Mty AlfSM. 

Levelling. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OP 
LEVELLING. Showing its Application to purposes of Railway and Civil 
En^neering, in the Construction of Roads; with Mr. Telford's Rules for the 
same. By Frbdbuck W. Smus, F.G.S., M.Inst.C.E. Seventh Editioa, with 

' the addition of Law's Practical Examples for Setting-out Railway Curves, and 
Trautwinb's Field Practice of Laymg-out Circular Curves. With 7 Plates 

* and numerous Weodctits. 8vo, 8f. 6(i, cloth. *»^TftAUTwiinE-oii' Curves 
may be had separate, 5s. 
"The text-book on levelling, hi most of our engineering schools and ooltegM. . . '' . TM 

publishers have rendered a substantial sefvice to the profes9on,espec{itlly to the ydunper membeig, 

by bringing out the present edition of Mr. Simms^ nsefiillKxflc "-^BHgweer. ' ■ ^^ 



l> CROSBY LOCKWOOD » SOU'S CATALOGUE. 

THffotunnetrieai Surveying. 

AN OUTLINE OP THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for tfu PormaiioH of Geographical and 
Topographical Map* and PlanSt Military Reeotmai$umct, Levelling, &e,, with 
Useful Problems, FonniiI», and Tables. Bt Lient-General Fkomb, R.E. 
Fourth Edition, Revised and partly Re-written by Major General Sir Charlbs 
Warum, G.C.M.G.I R.B. With ig Plates and Z15 Woodcnts. Royal 8vo, z6i. 
cloth. 

"Th« rimpl* feet that a fonith adltlMi IMS bsta calM fw b Hm b«t tMtlnonjr to Us merits 
Mo words of praise from us can streocthen the portion so well and so steadfly mahitslned by this 
work. Sir Charles Wairen has rcTfaed the entiie work, and made such addWons as wesanacessary 
lo httag evecy portion of the contents np to the passant dale." Mrmtl At 



Curves, Tables far aetting^auU 

TABLES OF TANGENTIAL ANGLES AND MULTIPLES 

^r Setting-oiU Curvet from 5 to aoo Radim, By Albzahdbr Bbazslst, 
.InstC.S. Fourth Edition. Printed on 48 Cards, and sold in a cloth box, 
waistcoat-pocket size, 3s. 6d. 

**Bach uble k printed on a small card, which, betair phioed on die theodolte, leaves the hand 
free to manipulate ue lnstniment--ao anau advantage as regards the rapidity of woiik.''-^Bn£i*'*ir, 
"Very handy ; a man may know that all his day's work must foil on two of tiiese cards, which 
he pots taito his own card-caaeb and leaTOS the lest behind."— ^MamewM. 

JSarthwork. 

HANDY GENERAL EARTHWORK TABLES. Giving 
the Contents in Cubic Yards of Centre and Slopes of Cuttings and Embank- 
ments from 3 inches to 80 feet in Depth or Height, for use with either 66 feet 
Chain or xoo feet Chain. By J. H. Watson Buck, M.Inst.C.E. On a Sheet 
mounted in cloth case, 35. 6a. [Just published. 

EaTthworh. 

EARTHWORK TABLES. Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &e., of Heights or Depths up to an 
average of 80 feet. By Joseph Broadbbmt, C.B., and Frahcis Campih, C.E. 
Crown 8vo, 5s. cloth. 

" The way fai which accuracy Is attahied, by a simple <STlslon of each cross sectkm faito thsae 
■Is m e nti . two in which are constant and one variable. Is ingenious."— ^Mckomm. 

Ean^htvarkf Measurement of. 

A MANUAL ON EARTHWORK. By Albx. J. S. Graham, 
C.B. With numerous Diagrams. Second Edition. z8mo, 2s. 6d. cloth. 
** A grsot amount of practical information, very admirably arranged, and available for roagh 

e t tl m n t es, as wellies fiir the mora exact calcnhtions requfaed In the engineer's and contractor's 

oOices."— ^rMMW. 

TunnMing. 

PRACTICAL TUNNELLING. Explaining in detail the Setting, 
out of the works, Shaft-sinkingand Heading-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering, ana the Construction 
of the Brickwork of Tunnels, with the amount of Labour reauiredfor, and the 
Cost of, the various portions of the work. By Frbderick W. Simms, M.Inst. 
C.E. Fourth Edition, Revised and Further Extended, including the Most 
Recent (1895) Examples of Sub-aqueous and other Tunnels, by D. Kinnbar 
Clark, M.Inst. C.E. Imperial 8vo, with 34 Folding Plates and other Illus- 
trations, £2 25. cloth. IJt^t published » 
•'The estimation in wliich Mr. Sfamns^ book on tunnelling has been held tot ore* uiirty years 
cannot be more truly expressed than in the words of the late Prof. Rankine :— ' The best source of in* 
formation or the subject of tunnels is Mr.F.W.Simms'sworkon Practical Tunnelling.'"— ^rcAtlteet 
" It has been r^^^arded from the first as a text-book of the subject. . . . Mr. Clark has added 
hnmensely to the vahie of the book."— £«vifMer. 

Tunnel Shafts* 

THE CONSTRUCTION OP LARGE TUNNEL SHAFTS : A 
Practical and Theoretical Essay. By J. H. Watson Buck, M.InstC.B^ 
Resident Engineer, London and North-Westem RaUway. Illustrated with 
Folding Plates. Royal 8vo, 12s. cloth. 

*' Many of the methods given are of extreme practical vahie to the mason ; and the obserratlOBS 

en the form of arch, the rules for ordering the stone, and the construction of tiie templates will be 

loand of considerable use. We commend the book to the engineering professkm."— JPwiWtfn^ JVcsm. 

•' Will be regarded by dvil engineers as of tiie ntmost TahaSb and calnilated to mve much ttane 

and obvlata manv *«>«t slrfii ** CatJitrv (tttrntUan 
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€Wique Bridge^ 

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE 
BRIDGES. With 13 large Plates. By the late Gxorqk Watson Buck, 
M.l.CB. Fourth Edition, revised by his Son, J. H. Watson Buck, M.I.C.B. ; 
and with the addition of Description to Diagrams for Facilitating the Con- 
struction of Oblique Bridges, by W. H. Baklow, M.l.CB. Roy. 8vo, iss, cl. 

** The standard toxt-book for all engfaieen mcudtag dcew archM Is Mr. Buck's treatise, aad it 
woukl be impossible to consult a better. —£fl)r^«rr. 

"Mr. Back's treatise is recognised as a standard teKt-book. and his treatment has dlvesled tiie 
■il4«ct of many of the intricacies supposed to belong to it. As a guide to the engineer md arcfai> 
tect, (m a confessedly difficult subject, Mr. Buck's woA is vaauxptaamiJ'—BMiUUi^g'Ntws, 

Cast and Wrought Iran Bridge Construction. 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRCN BRIDGE CONSTRUCTION, wcluding Iron 
Foundations. In Three Parts— Theoretical, Practical, and Descriptive. By 
William HuHBBR,A«M.InstC.B., and M.Inst M.B. Third Boition, Re- 
vised and much improved, with 115 Double Plates (90 of which now first 
appear in this edition), and numerous Additions to thJB Text In Two Vols.f 
imp. 4to, £6 i6s. 6d, half-bound in morocco. 
" A reiy Tahiable contribution to the standard literature of cMI cnglneeriiiff. In addttlonto 



elerations, plans and sections, large scale details are given irfaich rvnr much *nF«!ifi> the Inatru^ 
dre worth of those Wtaatntioiu.'^— Civil £fi£ift€er and ArcMUct'M Journal, 

Iron Bridges. 

IRON BRIDGES OF MODERATE SPAN : Their Construe 

tion and Brection. By Hamilton Weldon Pbndrsd, late Inspector of 

Ironwork to the Salfora Corporation. With 40 Illustrations. lamo, 25. cloth. 

" students and engineers should obtain this book for constant and practical vi^^'—Collitry 
Guardian. 

Oblique Arches, 

A PRACTICAL TREATISE ON THE CONSTRUCTION OP 
OBLIQUE ARCHES, By John Hart. Third Bdition, with Plates. Im- 
perial 8vo, 8s. cloth. 

Statics, Graphic and Analytic 

GRAPHIC AND ANALYTIC STATICS Jn thiir Practical Appiu 
cation to the Treatment of Stresses in Roofs, Solid Girders, Lattice, Bowstring 
and Suspension Bridges, Braced Iron Arches and Piers, and other Frameworks, 
Bv R. Hudson Graham, C.B. Containing Diagrams and Plates to Scale. 
With numerous Examples, many taken from existing Structures. Specially 
arranged for Class-worlc in Colleges and Universities. Second Bdition, Re- 
vised and Enlarged. Svo, z6s. cloth. 
** Mr. Graham's book win find a place wherever gii4>lilc and analytic statics are used or studied." 

"The work Is excellent from a practical pobt of view, and has evldenliy been prepared with 
■Buch care. The directions for working are ample, and are illustrated by an abundance of weO* 
selected examples. It is an excellent tea^book fiir the pcacticai dranghfsman."— ^Moktmiw. 

€Hrders, Strength of. 

GRAPHIC TABLE FOR FACILITATING THE COMPUTA- 
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL 
GIRDERS, etc,, for Parliamentary and other Bstimates. By J. H. Watmm 
Buck, M.Inst.C.B. On a Sheet, as. 64. 

Strains, Calculation of. 

A HANDY BOOK FOR THE CALCULATION OF STRAINS 

IN GIRDERS ANDSIMILARSTRUCTURES,AND THEIR STRENGTH. 

Consisting of Formula and Corresponding Diagrams, with numerous details 

for Practical Application, &e. By William Humbbr, A-M.Inst.C.B., &c« 

Pifth Edition. Crown Svo, nearly 100 Woodcuts and 3 Plates, 7s. M. cloth. 

** The formuUe are neatly expressed, and the diagrams good/'—A t^tnaum, 

** We hearttty commend this rsellyJbMMy book to our engineer aad architect ieadan.'*—AMr 

ZisM iitehanic 
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TRUSSES OP WOOD AND IRON. Prutkal ApMicathns hf 

Sciifuein Drterminmg thsStreues, Breaking^ IVtigkUt Soft Loaat^ScanUings, 
and Dttaih of CoHttmcHon^ with Complete Workiag Drtwringe. By Wh^iaii 
Gkiffitms, Surveyor, Ataistant MMier, TnpanMre School of Soiiooe and 
Art. Oblbng 8vo, 45. 6i. clotti. ~ . . . 

**Thi»lumdylime booTc enttrt co intputriy iiito •rwry deWD coigwt^tf wtth th» g m 
roof tntrrrt.tri* no stttd«Dt oatd be ignOf^ of tli«s« nattm."— AwcMkis/ Enfin€€r, 

.8train$ in Ironwork, « 

THE STRAINS ON STRUCTURES OF IRONWORK; wkh 

Practical Remarks on Iron Construction; By F. W. Shbilos, M.In8t.C.Bt 
Second Edition, with s Plates. Rojal 8vo, -S«. doth. 
" The student cannot ftnd a better little book on this subject"— i^MtfifriMr. 

BarUnv^B8trenfiIthofMateri€Us,ehiarged byMumber* 

A TREATISE ON THE STRENGTH OF MATERIALS: 
with Rules for Application in Architectnie, the Conatmctlon of Sospensioo 
Bridges, Railways, ftc. By PxTite Barlow, F;^S. A New Edition, Revised 
by bis Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R4S,; to which 
are added. Experiments by Hodokimsoii, FAltnAlRR,. and Kirxaldt; and 
Pormnla for Calculating Gurders, Ac. AxraiBged and Edited by Wm. Humbbri 
A'M.Inst«C.B. Demy 8vo, 400 pp., with 29 large.Platee and nnmerona Wood- 
cuts, i8s. doth. - . r 
" Valuable alike to the itudent, tyro, and the experlenoed pncHtkmer. k will alwaye tank la 

letnra, as it has hitliertodone, as the standard tieatJae on that particiilar safc^ecS."— >f ^viMMr. 
" There is no tpreater authority than BvAow."—BMildiH^ Newt. 
" As a scientific work of the first class, it deserves a foremost pteoe-oa tba beskihchsi of every 

dvfl engineer and ivactkal wechAnic."-nfi^ixA Meekanie* 

Oast Iron and other^ Metals^ Sttrength of. 

A PRACTICAL ESSAY ON THE STRENGTH OP CAST 
IRON AND OTHER METALS, By Thomas Trbdoold, C.B. Fifth 
Edition, including Hodqkinsgn's Experimental Researches. 8v0i xis. cloth. 

Mailway Working^ 

SAFE RAILWAY WORiCING. A Tnatiu on Railway A cH- 

dents: Their Cause and Prevention; with a Description of Modem Afpliancei 

and Systems. By Clement E. Stretton, C.B. With Illustrations and 

Coloured Plates. Third Edition. Enlarged. Crown 8vo, 3s. 6d. 

" A book for the engineer, the directors, the managers ; and. In short, ril wlio w|di for informs 

don on n^wiqr matters will find a perfe<:t e^Kyclopae^ in • Safe Railway Woildng.' "— itetfwdty 

" We commend the remarks on railway stalling to all railway managers, espedidly whero a 
anifbrm code and practice is adTocated.'<^/f«rr/a/'A'« Rmilumy youmal, 

" The author may be congratulated on having collected, in a very convenient form, much 
vahiableinformationon Ae pnndpal questions altecting the sati working of railways."— X«tf/* 
way Bnginur. 

Heat, Expansion by. 

EXPANSION OF STRUCTURES BY HEAT. By John 
Kbily, C.E., late of the Indian Public Works and Victorian Railway Depart 
mMitSt Crown 8vo, 3«. 6d. doth. 

Summary of Comtbmts. 



Section I. Formulas and Datai 
Section II. Metal Bars. 
Section III. Simple Frambs. 
Section IV. Complex Frambs and 

Plates. 
Section V. Thermal CoNDUcTnriTT. 



Section VI. Mbchanical Force of 

Heat. 
Section VII. Work of Expansion 

AND Contraction. 
Section VIII. Suspension Bridges. 
Section IX. >Masonry Structures. 



" The aim the author has set before him, viz., to show the effects of heat upon metallic and 
Other structures, is a laudable one, for this is a branch of physics upon which the engineec or archi< 
tect can find but little reliable and comprehensive data in books."— ^Mift^rr. 

** Whoever is concerned to know the effect of changes of temperature on suA s tr u c tiu e t as 
sospenslon bridges and the like, could not do better than consult Mr. Kelly's vahiable and handy 
expositioii of the geometrical principles involved in. these changes."— JMSrwMm. 

Field Fortification* 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OP FORTRESSES, MILITARY MINING, AND RECONNOITRING, By 
Colonel I. S. Macaulav, late Professor of Fortification in the R.M.A., Wool- 
wich. Sixth Edition. Crown 8vo, with separate Atlas of za Plates, las. cloth. 



GJVIL ENGINEERING SURVEYING, tic. 



IS 



MR. NUMBER'S QREAT WORK ON MODERN ENQINEERINQ, 

Complete in Four Volnmes, imperial 4to, price £z9 m,,. half-morocco. Bacb 

Volume sold separately as rollows :— 

A RECORD OP THE PROGRESS OF MODERN ENGINEER- 
IN4r, First Sbiub& Comprising Civil, Mechanical, Marine, Hvdranlic, 
Railway, Bridge, and other Engineering Works, &c. By William Hombbr, 
A-M.InstC.B., &c. Imp. ito, with 36 Double Plates, drawn to a large scale, 
PhotograpMe Portrait of John Hawkshaw, CB., F.R.S., &c., and copiont 
detcri^ve Letterpress^ Specifications, &c., £$ 35. half-morocco. 

List of tht Platts and Diagrams, 

VktoilsStalloii and Roof; L.B.&S.CR< ThaoMW, WeM Undon Bstensloa |Udlv«r>4S 

(8 platM); Southport Pier (3 plates); VictQite l^ates); Annow Flatec: Suspensioa Brioffs^ 
attstkmand Roo<; L. C.^ D. aad G. W. R.<< Thames (4 plates)t The Allen Engine; So» 
plates) ; Roof of Cremome Music Hatt-; Bridge . psasioa Bridge. Atob (s pl«tia| t Uadevowid 
over G. N. Railway ; Roof of Station, Dutch , Raihvay (3 pwtMl. 
Rhenish Rail {9 plates); Bridge OTor the I ' 

" Handsomely llthpeniphe4 and printed. XtwOl find ftttotv wMi numy who desk* to presenre 
hi a pennanent fonn eddies of the plans and specifications prepared for the guidance of the con 
feractors for many impotont engineering wotkaT'-^fiiituer, 

HUMBER'S PROGRESS OF MODERN ENGINEERING. 
Second Sbribs. Imp. 4to, with 36 Double Plates, Photographic Portrait'Of 
Robert Stephenson, C.E., M.P., F.R.S., &c., and copiont descriptive Letter- 
press, Specifications, &c., £3 3s. half-morocco. 

List of th$ Pla^ and Diagramt, 



and A 1 )e<gitvenny RsBwayj Bbbw VtaMfoc^ 
Mertbgrr, xredonur, and Abemnrennr Raif> 
way; Collcc^e Wood Viaduct Cornwall Rail< 
war; Dnbbn Winter Falace Roof (3 plates) ; 
Bridge over the Thames. L. C. & D. Railway 
(6 plates) ; Albert Harbour, Greenock (4 plates). 



Birkenhead tkxdES, Low Water Basfai (is 
plates); Charing Cross StatioD Roof, C C. 
Railway (3 plates); DigsweU Viaduct. Great 
Northern Railway; Robbery Wood Viaduct, 
Great Northern Railway; Iron Pennanent 
Way; C^dacfa Viaduct, Merthyr, Tredegar, 

** Mr. Humber has done the profusion good and true service, by the fine collection of y^T^phw 
he has here brought before the prefessfam and the pubUc"— /VwcMm/ MUhtmUt ycutnai, 

HUMBER'S PROGRESS OP MODERN ENGINEERING. 
Third Sbribs. Imp. 4to, with 40 Double Plates, Photo^phic Portrait of 
T. R. M'Clean, late Pres. Inst C.E,, and copious descriptive Lietterpressi 
Specifications, &c., £3 3s. half-morocco. 

List of the PlaUs and Diagrams* 



Main mtAINAGB, MBTROPOLIS.— AbHA 
Mfc.— Map showing Interception of Seweis % 
Middle Level Sewer (3 plates) ; Outfidl Sewer, 
Bridge over River Lei(3 plates) ; Outfkll Sewer, 
Bridge over Marsh Lane, Nordi Woolwich 
Ridlway, and Bow and Barking Railway Junc- 
tion; OotfUl Sewer, Bridge over Bow and 
Barldng Rafiway (3 plates); OutiaU Sewer, 
Bridge over East London waterworks' Feeder 
(■ i^ates) ; Outfall Sewer, Reservoir (9 plates) { 
Out£sll Sewer, Tumbling Bay and Outlet: Out* 
Call Sewer, Penstocks. South 5f«^.— Outfall 
Sewer, Bermondsey Branch (a plates); Outfall 

■^The drawings kav« a constantly increasing vafaie, aad w h o e ver deriiw to 
sentations of the two great work* carried out by our Metropolitan Board wUl 0I 



Sewer, Reservoir aad Outlet (4 jplates) ; OntfaQ 
Sewer. FUth Hoist; Secttons of Sewers (North 
and South Sides). 

THAMES Embankmbnt.— Section of Rivet 
WaU ; Steamboat Pier, Westminster (a i^tes); 
L a nding Stairs between Charing Cross and 
Waterloo Bridges; York Gate (a plates); Over- 
flowand Outlet at Savoy Street Sewer (3 pbtes) : 



Steamboat Pier, Waterloo Bridge (3 idates) ; 
Tunction of Sewers, Plans and Sections: 
Gullies, Plans and Sectkms} RoBIng Stoek 
Gtanlte and laoo Forti* 



dearreprei 
Mr. Humber'a 



HUMBER'S PROGRESS OP MODERN ENGINEERING. 
Fourth Sbribs. Imp. 4to, with 36 Double Plates, Photographic Portrait ot 
John Fowler* late Pres. Inst. C.E., and oopions descriptive Ldtterpre^r, 
Speeific&tioiis, ftc., £3 3s. half-morocco. 

Litt.of the Plaits and Diofpmim,^ 

MesopoCamU; Vkidnct oter the River Wi 



Abbey MBh Pomplng Station, Main Drain* 
•M Metropolis (4 plates); Barrow Docks U 
pfa^) i Manquis Vladoct. Santiago aad Val- 
paraiso Railway (> plates) : Adam's Locomo- 
tive, St. Helen's Canal Railway (apUtes); 
Cannon Street Station Roof, Cnaring Cross 
Railway (3 plates) ; Road Bridge over the River 
Moka (a plates); TdegrapUc Apparatus for 

"We gladlywelconie another year's Issue, of. this vahiable pnbfllfittlOB from the able pen of 
Mr. Humber. The accuracy and general excellence of this work are well known, while Its useful 
Bess in giving the measurements and details of some of the latest examples of sugineerina^ as 
cwtled Qvjt. kv the.nost emtaxs^t aoea to the piofiDsstQpa, caaaot.be too lilg})ly prised."— ^rftfe^. 



mvsopowDHi; veumcr over me luver w^yek 
Midland RaUwar {9 plates) ; St. Germans Via- 
duct; Cornwall Railway (3 plates) ; Wrought- 
Iron Cylinder for Diving Bett ; MiUwaU Docks 
(6 plates) ; MUroy's Patent Excavator : Metro- 
poUtan District RaMway (6 plates) ; Hartmuii 
Posts, and Breakwaters (3 platas). 



It CROSBY LOCKWOOh » SON'S CATALOGUE. 
THE POPULAR WOHKS OF MICHAEL REYNOLDS 

("Thk Emoims Dexvbk's FUBMD")' 

Loeofnotive^Eifigine Thriving, 

LOCOMOTIVE-ENGINE DRIVING : A PraOUal Manual for 
Bngineers t» charge of Locomotive Bngints. By Micraxl Rkymolds, Member 
of the Sooietyot Bngineers, formerly Locomotire Inspector L. B. and S. C. R. 
Kinth Edition. Including a Ksy to thb Locomotivb Emoimb. With Illus- 
trations and Portrait oi Anthor. Crown 8vo, 4s. 6d. clotn. 
** Mr. Reynolds has supplied a want, and has suppQed It well. We can confidently lecommend 
the book, not only to the practical driver, bat to etesyo— who takKe aa lateiest to tte pesfbrmance 
of locomotive engines."— 7** Mnsitugr. 

" Mr. Reynolds has opened a new chapter fat tbe Bterature of the day. Ot the practical utility 
^ this admirable treatise, we have to speafc to terms of warm commendation. "~rffrt«»MW<iw. 
" Evidently the worlc ol one who Imows his subject tiMrooghty."— JCoMmsj^ Strvict GmmtUt. 
** Were the cautions and rules eiven to the book to become part of the every-day woridag of 



' ennine-driver» we miKht haTO fewer distresstoflr Acddeots to deplora. 

Stationary Engine JDriving, 

STATIONARY ENGINE DRIVING : A PraOieal Manual for 
Bngineen in charge of Stationary Bnginet, By Michabl Rbtmolds. Fifth 
Edition. Enlarged. With Plates and Woodcuts, Crown 8vo, 45. 6d. cloth. 
"The author is thoroughly acquatoted with his subJectSk and his advice on the varions potots 

t w a t ed is clear and practinL ... He has produced a manual nhkh la aa oxoeedtogly usefbl 

one for the class for whom it is specially totended."— iSfvinMr^. 

** Our author leaves no stone unturned. He Is determined uat his readers shall not only know 

something about the stationary engme, but all about it."— i^Mtff mmt. 

"An engineman who has mastered the contents of Mr.Reynolds's hock wfll require but Utde actus 1 

asperience with boilen and engtoes before he can be trusted to look after them."~£>tf'A;rAlf(KAdM<r . 

The Engineer, JP^remaUf and Engine^Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 

BNGINB-BOY, Comprising a Historical Notice of the Pioneer Locomotive 

Engines and their Inventors. By Michabl Rbymolds. Second Edition, with 

Revised Appendix. With numerous Illustrations and Portrait of George 

Stephenson. Crown 8vo, 4s. 6d, cloth. [jfttst published, 

*' From the tedmical knowledge of the author It wHl appeal to the railwav man of to-day more 

forcibly than anything written by ur. Smiles. . . . The volume contains mformatlon of a tech* 

aical land, and tacts that every driver should be fiuniUar •wdth,"—Eti£iisA Mechanic. 

"We should be glad to see this book to the possession of everyone to the kingdom who has 
ever laid, or is to lay, hands on a locomotive engine. "-^rvM. 

ContintiotM Railway Brakes. 

CONTINUOUS RAILWAY BRAKES: A PracHeal TreaHsi on 
the several Systems in Use in the United Kingdom; their Construction and 
Performance, With copious Illustrations and numerous Tables. By Michabl 
Rbynolds. Large crown 8vo, 9s. cloth. 

" A popular explanation of the different brakes. It will be of great assistance to forming pnblle 
opinion, and will be studied with benefit by those who take aa interest to the brake."— 2«v/tfrA 

"Written with sufficient technical detdl to enaUe tiie prtodple and relative connection of the 
rarioos piurts of each particular brake to be readily gaap9a,"—Jitc/ugHicmi f^trid, 

Engine'Driving lAfe. 

ENGINE-DRIVING LIFE : SHrnng Adventures and InddenU 

in the Lives of Locomotive-Bngine Drivers, By Michabl Rbtmolds. Third 

and Cheaper Edition. Crown 8vo, is. td. cloth. 

" From first to last perfect^ ftsdnating. Wilkle CoDins's most tiurOling conceptions are ttuown 
1 ato the shade by true Incidents, endless to their variety, related to every page."— ^i^rM Sriiith Mail, 

"Anyone who wishes to get a real Insight into railway life cannot do better than read * Engine- 
Driving Life' for himself ; and if he once take it up he will find that the author's enthusiasn and real 
tove of the engiiie-driving profesrion wiU carry him on tlU he has read every pageb''--^Sa<SMnfa!yiS<vtf«« 

Pocket Compa/nion for Enginemen. 

THE ENGINEMAN*S POCKET COMPANION AND PRAC- 
TICAL EDUCATOR FOR BNGINEMBN, BOILER ATTENDANTS, 
AND MECHANICS. By Michael Reynolds. With Forty-five Illustra- 
tions and numerous Diagrams. Third Edition, Revised. Royal i8mo, 3«. 64., 
strongly bound for pocket wear. 
This £imirable work Is wdl suited to accomplish Its object, betog the honest workmanship of 

a competent engtoeer." — Glasgew Herald. 

* 'A most meritorious work, giving to a succtect and practical form all the Information an engtoe* 

minder desirous of mastering mt saentlfic principles of his daily calltog would require."— rjk« 

^{ftf |- 

* •• A boon to those who are tfcrtvtog o become effident merhanl cs."— ZWgy C^ ivwtef s . 
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MARINE BNGINEERING, SHIPBUILDING, 

N AVIGATION, e to. 

Foeket-Bookfor Na>val Architects and ShiphuUderSf 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET-BOOK of Formula,Rules,and Tables.and MARINE ENGINEER*5 
AND SURVEYOR'S Handy Book of Reference. By Clbmbmt Mackrow, 
Member of the Institiitioii of Naval Architects, Naval Draughtsman. Sixth 
Edition, Revised. 900 pages, with upwards of 300 Illustrations. Fcap., 12s 'fid. 
strongl> bound in leather. [Just published. 

Summary of Contents. 
Sighs and Symbols, Dbcimal Frac- for Boilers. — Lloyd's 



T10N8.T- Trigonometry. — Practical 
Geometry. — Mensuration. — Cen- 
tres AND Moments of Figures.— 
Moments of Inertia and Radii of 
Gyration. — Algebraical Expres- 
sions FOR Simpson's Rules.— Me- 
chanical Principles. — Centre op 
Gravity.— Laws of Motion. — Dis- 
placement, Centre of Buoyancy.— 
Centre of Gravity of Ship*s Hull. 
—Stability Curves and Metacen- 
TRSS. — Sea and Shallow-water 
Waves.— Rolling of Ships,— Pro- 
pulsion AND Resistance of Vessels. 
—Speed Trials.— Sailing, Centre 
OF Effort.— Distances down Rivers, 
Coast Lines.— Steering and Rud- 
ders OF Vessels.— Launching Cal- 
culations AND Velocities. — Weight 
of Material and Gear.— Gun Par- 
ticulars AND Weight. — Standard 
Gauges.-^Riveted Joints and Rivet- 
ing.— Strength AND Tests of Mats- 
rials. — Binding and Shearing 
Stresses, etc.— Strength of Shaft- 
ing, Pillars, Wheels, etc. — Hy- 
draulic Data, etc. — Conic Sections, 
Catenarian Curves.— Mechanical 
Powers, Work. — Board of Trade 
Regulations for Boilers and En- 
gines. — Board of Trade Regula- 



Weight of 
Chains.— Lloyd's Scantlings for 
Ships.— Data of Engines and Ves- 
sels. - Ships' Fittings and Tests,— 
Seasoning Preserving Timber.— 
Measurement of Timber. — Alloys, 
Paints, Varnishes. — Data for 
Stowage. — Admiralty Transport 
Regulations. — Rules for Horse- 
power, Screw Propellers, etc.— 
Percentages for Butt Straps, etc. 
— Particulars of Yachts.— Masting 
AND Rigging Vessels. — Distances 
OF Foreign Ports. — Tonnagih 
Tables. — Vocabulary of French 
AND English Terms. — English 
Weights and Measures. — Foreignv 
Weights and Measures. — Decimal 
Equivalents. — Foreign Money.— - 
Discount and Wage Tables.— Use- 
ful Numbers and Ready Reckoners 
— Tables of Circular Measures.— 
Tables of Areas of and Circum- 
ferences OF Circles. — Tables of 
Areas of Segments of Circles.— 
Tables of Squares and Cubes and 
Roots of Numbers. — Tables of 
Logarithms of Numbers. — Tables 
OF HyperbolicLogarithms.— Tablbh 
OF Nat¥ral Sines, Tangents, ETC.— 
Tables of Logarithmic Sines^ 
Tangents, btc. 



TioNS FOR Ships.— Lloyd's Rules 

" In these days of advanced knowledge a work like this is of the greatest vahie. It contains ^l 
vast amount of information. We unhesitatingly say that it is the most valuable compilation for its 
specific purpose that has ever been printed. No naval architect, engineer, surveyor, or seaman, 
wood or iron shipbuilder, can afford to be without this work."— Nautical Mas^atine. 

"Should be used by all who are engaged in the construction or designs of vessels. . . . Will 
b« found to contain the most useful tables and formulae required by shipbuildent, carefully collected 
from the best autliorities. and put togetlier in a popular and simple iona."—£ngiH€er. 

" The professional shipbuilder has now, m a convenient and accessible form, reliable data fot 
•olvlagmany of the numerous problems that present themselves in the course of his work."— /ron. 

"There is no douot that a pocket*book of this description must oe a n«-crs«irv in the ship- 
building trade. . . . The volume contains a mass of useful, information clearly expressed aa4, 
presented in a handy form."— Afarint Engineer. 

Marine Engineering. 

MARINE ENGINES AND STEAM VESSELS (A Treatise 
on). By Robert Murray, C.E. Eiebth Edition, thoroughly Revised, with 
considerable Additions by the Autnor and by George Carlisle, C.E., 
Senior Surveyor to the Board of Trade at Liverpool. lamo, 54. cloth boards. 
" Well adapted to give the young steamship engineer or manne engine and boi^ maker a 
teral Introduction Into his practical work."— Afet Manual H^orld 

" We feel sure ttiat this thoroughly revised edition will continue to be as popular \.\ the future 
as it has been in the past, as. for in siae, it contains more useftil information tlian a ly similar 
treatise."— /K4^Mx<irtfcx. 

" As a compendious and useful guide to engineers of our mercantile and roya/ na\al services, 
we should say it cannot be surpassed."— ^MtA^tw^ News. 

" The information given is both sound and sensible, and well qualified to direct young sra- 

Clng hands on the straight road to the extra chief's certificate. . . . Moct useful to surveyors, 
pectofs, drmughtsBMii, and young engineers."— ^iSe goto Mtrmid, 



I> CRQSSr LOCKWOOD S> SOt^^S CATALOGUE. 
EngUsh^French IHetianary of Sea Terms, 

TECHNICAL DICTIONARY OF SEA TERMS, PHRASES 
AND WORDS USED IN THE ENGLISH & FRENCH LANGUAGES. 
(English-French, French-English). For the Use of Seamen, Engineers, 
Pilots, Ship-hoilders, Ship-owners and Ship-brokers. Compiled by W. 
PiRRiB, late of the African Steamship Company. Fcap. 8vo, 5s, doth limp. 

[yutt published, 

" This volume will be highly appreciated by seamen, engineers, pilots, shipbuilders and ship> 
owners. It will be found wonderfuUy accurate and complete."— Scctsman. 

" A very useful dictionary, which has long been wanted by French and English engineers, 
masters, officers and others."— t5Ai>/i>ff World. 

^oekeUBook for Marine Engineers. 

A POCKET-BOOK OP USEFUL TABLES AND FOR- 
MULjS for marine ENGINEERS. By Frank Proctob, A.I.NA. 
Third Edition. Royal samo, leather, gilt edges, with strap, 4^. 

*** We reconunend It to our readers as going fiur to supply a long.feit want."— ATmns/ Seitfiet, 
-** A most useful companion to all marine e ngina e rs."— t^aitrf Sirvict GoMttiu 

Introduction to Marine Engineering. 

ELEMENTARY ENGINEERING : A Manual for Young Marine 
Engineers and Apprentices. In the Form of Questions and Answers on 
Metals, Alloys, Strength of Materials, Construction and Management of 
Marine Engines and Boilers, Geometry, &c. &c. With an Appendix of Usefol 
Tables. By John Shbrrbn Brbwer, Government Marine Surveyor, Hong- 
kong. Tbird Edition. Small crown 8vo, is. 6d. cloth. 

** Contains much valuable Information for the class for whom It is intended, aspedaOy in fh* 
, chapters on the management of boilers and engines."- Abw/Mas/ Magatitu, 

" A ttscMful introduction to the more elaborate text-books."— S'c0i;rman. 

" To a student who has the requisite desire and resolva to attain a thorough knoidedge, Mr. 
\ Brewer offsrs decidedly usafui btip,"—AtM€mmm. 

Navigation. 

PRACTICAL NAVIGATION. Consisting of Thb Sailor's 
Sba-Book, by James Greenwood and W. H. Rosser : together with the 
vrequisite Mathematical and Nautical Tables for the Working of the Problems, 
i>y Henrv Law, C.E., and Professor J. R. Younq. Illustrated, zamo, ys. 
strongly half-bound. 

SailmaMng. 

... THE ART AND SCIENCE OF SAILMAKING, By Samuel 
B. Sadler, Practical Sailmaker, late in the employment of Messrs. Ratsey 
and Lapthorne, of Cowes and Gosport. With Plates and other Illustrations. 
Small 4to, X2S. td, cloth. 

" This work is very ably written, and is illustrated bv diagrams and carefully- worked calcula* 
tions. The work should be in the hands of every sailmaker, whether employer or employed, as it 
cannot fail to assist them in the pursuit of their important ^^lOCAXSav^." —Isle of Wight Htrald. 

*' This extremely practical work gives a complete education in all the branches of the manu- 
facture cutting out, roping, seaming, and goring. It is copiously illustrated, and will form a fir^t* 
rate text-book and z^\<Ae"—PorUnu>uth Times. 

" The author of this work has rendered a distinct service to all interested in the art of sail- 
making. The subject of which he treats is a congenial one. Mr. Sadler is a practical sailmaker 
and has devoted years of careful observation and study to the subject ; and the results of th« 
experience thus gained he has set forth in the volume before \)&." —Steamship. 

Chain Cables. 

CHAIN CABLES AND CHAINS. Comprising Sizes and 
Curves of Links, Studs, &c., Iron for Cables and Chains, Chain Cable and 
Chain Making, Forming and Welding Links, Strength of Cables and Chains, 
Certificates for Cables, Marking Cables, Prices of Chain Cables and Chains, 
Historical Notes, Acts of Parliament, Statutory Tests, Charges for Testing, 
List of Manufacturers of Cables, &c. &c. By Thomas W. Traill, F.E.R. N ., 
M.Inst. C.E.I Engineer Surveyor in Chief, Board of Trade, Inspector of 
Chain Cable and Anchor Proving Establishments, and General Superin- 
tendent, Lloyd's Committee on Proving Establishments. With numerous 
Tabtes, Illustrations and Lithographic Drawings. Folio, £2 «. clotb. 
< It contains a vast amount of valuable information. Nothing seems to be wactmgto mak% it 
a complete and standard work of rafercnce QP the subject"— A«M/ic«/ Jh'afOMittt, 
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Mining Machinery. 

MACHINERY FOR METALLIFEROUS MINES : A Practical 
Treatise for Miniae Engineers, Metallurgists, and Managers oi Mines. By 
E. Henry Daviss, M.B., F.G.S. Crown 8vo, 580 pp., with upwards of 300 
Illustrations, 12s. 6d. cloth. ^ust published. 

" Mr. Davies, in this handsome Tolume, has done the advanced student and the mana(rer of 

mines good sen'ipe. Almost erery kind of machioery in actnal use is carefully dcscxibed, and the 

woodcuts and plates are good."— AtJunaum. 

" From cover to cover the work exhibits all the same characteristics which excite the confi* 

dence and attract the attention of the student as he peruses the hrst pa^^e. The work may safely 

be recommended. By its publication the literature connected with the Industry will be enrichea, 

and the reputation of its author enhanced."— il/ini^^ yourttal. 

" Mr. Oavies has endeavoured to bring before his readers the best of evefjrthine in modem 

minins: appliances. His wiirk carries internal evidence of the author's impartiality, and this con< 

fititutes oae of the great merits of the book. Throughout hte work the criticisms are based on his 

own or other relialile experience.' -'Iron and Steel Trades' yourttal. 

"The work deals with nearly every class of machinery or apparatus likely to be met with or 

required in connection with metalliferous mining, and is one wluch we have every confidence m 

recommendbig."— iVa^ot/ Engineer. 

MetcUliferotM Minerals and Mining. 

A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D. C. Daviss, F.G.S., Mining Engineer, &c., Author of "A 
Treatise on Slate and Slate Quarrying." Fiftn Edition, tborougblv Revised 
and much Enlarged, by bis Son, E. Henry DavibSi M.S., F.G.S. With about 
150 Illustrations. Crown 8vo, 125. 6d, cloth. 
"Neither the practical miner nor the general reader Interasted la mines canhave a better book 

for his companion amd his guide,"— Minittf youmal. [Mining IVorld. 

"We are doing our readers a service in calling thdr attention to thb valuable woric" 
" A book that will jot only be useful to the geologist, the practical miner, and the metallurgist 

but also very interesting to the general public."— /rvn. 

"Asahistory of the present state of mining throui^iout the world this book haaaiMlvataM 

and It supplies an actual WBt."''-^th€iuatm, 

Earthy Minerals and Mining* 

A TREATISE ON EARTHY &- OTHER MINERALS AND 
MINING. By D. C. Davies, F.G.S., Author of " Metalliferous Minerals," 
tfcc. Third Edition, revised and Enlarged, by his Son, E. Henry Davies 
M.E., F.G.S. With about 100 Illustrations. Crown 8vo, z«. 6d. cloth. 
" We do not remember to have met with any English work on mining matters that contains 

(he same amount of information packed in equally convenient fotm."— Academy. 

" We should be inclined to rank it as among the very best of the handy technical and trades 

■lanuals which have recently appeared."— ^ririr A Quarftrly Review. 

MetaUiferovs Mining in the United Kingdom, 

BRITISH MINING : A Treatise on the History, Discovery. Practical 
Development, and Future Prospects of Metalliferous Mines in the United King* 
dom. By Robert Hunt, r.R.S., Editor of "Ure's Dictionary of Arts, 
Manufactures, and Mines," &c. Upwards of 950 pp., with 230 Illustrations. 
Second Edition, Revised, Super-royal 8vo, £2 2s. cloth. 

" One of the most valuable works of reference of modem times. Mr. Hunt, as Keeper of Mining 
Records of the United Kingdom, has had opportunities for such a task not ei^oyed by anyone 1 ' 



and has evidently made the most of them. . . . The language and style adopted are good, and 
die treatment of the various subjects laborious, conscientious, and scientific."— i?Mi^'w««rw!^. 

"The book is, in fact, a treasure-house of statistical information on mining subjects, and we 
know of no other work embodying so great a mass of matter of this kind. Were this the only 
merit of Mr: Hunt s volume. It would be sufficient to render it Indispensable in the library of 
everyone interested in the dorelopmeat of the mining and metallntglcal Indnstiieaof thlscoontry. 
—Athenautn. 

" A mass of hiformation not elsewhere available^ and of the greatest nhi* to ttiose vbo aosf 
be interested in our great mineral industries."— ^m^mmt. > 

Underground Bumping Machinery. 

MINE DRAINAGE. Being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number oftbe best known Engines, their General Utility and 
the Special Sphere of their Action, the Mode of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stbphim 
MicHBLL. 8vo, 155. cloth. 
'Wm be highly esteemed by collleiy owners and Ibims^ nlnlng enslneess. and stndfhts 



PnezaQy who require to be acquamted with the best means of securing the cuainage of ofines. It 
a most valoatle work, and stands ahnost alone In the literature of steam pumping machin^."— 
CMieryGuardUttU 

■ 'Much valuable information Is given* so that the book Is thoroughly wortity of an eztensivo 
circulation amongst practical men and purchasers of machinery."— JV«i»i^^ yaumeU, 
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Prospecting far Oold and other MettUe. 

THE PROSPECTOR'S HANDBOOK: A Guide for the Pro- 

S sector and Traveller in Search of Metal-Bearingor other Valuable Minerals. 
7 J. W. Anderson, M.A. (Camb.), F.R.G.S., Author of "Fiji and New 
Caledonia.*' Sixth Edition, thoroughly Revised and much Enlarged. Snudl 
crown 8vo, 31. 6d. cloth ; or, 4s. 6d. leather, pocket-book form, with tuck. 

iJust published, 
" Wni sappty a mnch fdt want; etpedaOy vaoag Colonbts, In whoM wmv are so otten thrown. 
many mineralogical specimens the vahie of which it is difficult to determine. —^fv^fMcr. 

"How to find commercial minerals, and how to identify them when they are found, ara the 
leading points to which attention is directed. The author has managed to pack as much practical 
detail U^ his pages as would supply material for a book three times its sise."— i/^^ Jonmat* 

Mining Notes and Formulce. 

NOTES AND FORMULM FOR MINING STUDENTS. By 

tOHN Herman Mbrivals, M.A., Certificated Colliery Manager, Professcnr of 
fining in the Durham College of Science, Newcastle-upon-Tyne. Third 
Edition, Revised and Enlarged. Small crown 8vo, ». 6d, cloth. 
** Invaluable to anyone who b working up for an examination on mining subjects."— /rvn and 
-Ctml Trades RtvUw. 

" The author has done Us work In an exceedingly creditable manner, and has produced a book 
liiat wiU be of s e i i to e to students, and those who are practically engaged in mining <q;>eiatioos."— 
Btigi$tur, 

Handybook for Miners. 

THE MINER'S HANDBOOK : A Handy Book of Reference on 
the Subjects of Mineral Deposits, Mining Operations, Ore Dressing, &c. 
For the Use of Students and others interested in Mining matters. Compiled 
by John Milnb, F.R.S., Professor of Mining in the Imperial Universitv of 
Japan. Revised Edition. Fcap. 8vo, 75. 6d. leather. [Jvst publtsnedf. 

" Professor Milne's handbook is sure to be received with favour by all connected with mining* 
and will be extremely popular among students."— ^M«»irwm. 

Miners^ and Metallurgists^ Bocket-Booh. 

A POCKET-BOOK FOR MINERS AND METALLURGISTS, 
Comprising Rules, Formulae, Tables, and Notes, for Use in Field and Office 
Work. By F. Danvers Power, F.G.S., M.E. Fcap. 8vo, 95. leather. 
" This excellent book is an admirable example of its kind, and ought to find a large sal* 
amongst EnKlish-speaking prospectors and mining engineers."— jEnWn^^rYM^. 

" A useful vade-mecum containing a mass of rules, formulae, tables, and various other informa- 
tion, necessary for daily eference."— /rvn. 

Mineral Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COMPLETE 
GUIDE, comprising a Treatise on Improved Mining Surveying and the Valua- 
tion of Mining Properties, with Nem Traverse Tables. By Wm. Lintsrn* 
Third Edition. Enlarged. i2mo, 45. cloth. 
** A valuable and thorough^ trustworthy guide."— /roM and Coal Vrades Review, 

Asbestos and its Uses. 

ASBESTOS: Its Properties, Occurrgncs, and Uses, With some 
Account of the Mines of Italy and Canada. By Roe«rt H. Jones. Witb 
Eight Collotype Plates and other Illustrations. Crown 8vo, 12s. 6d. cloth. 
" An interesting and Invaluable worlc'—CcUiery Guardian, 

Iron, Metallurgy of. * 

METALLURGY OF IRON. Containing History of Iron Mann- 
facture, Methods of Assay, and Analyses cf Iron Ores, Processes of Mann- 
fecture of Iron and Steel. &c. By H. Bauerman, F.G.S,, A.R.S.M Witb 
numerous Illustrations. Sixth Edition, Enlarged, ismo. 51. 6d, cloth. 

"Carefully written, it has the merit cf brevity and conciseness, as to less important points ; - 
ile all material matters are very fully and thoroughly entered into,"— standard. 

Slate Quarrying, ^c. 

SLATE AND SLATE QUARRYING, Scientific, Practical 
end Commercial By D. C. Davibs, F.G.S., Mining Engineer, &c. Witb 
numerous Illustrations and Folding Plates. Third Edition, zsmo, 3s. cloth. 
" One of the best and best-balanced treatises on a special subject that we have met with." — 
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CoUiery Management. 

THE COLLIERY MANAGERS HANDBOOK: A Compre- 
hensive Treatise on the Laying-oat and Working of Collieries, Designed as 
a Book of Reference for Colliery Managers, and for the Use of Coal-Mining 
Students preparing for First-class Certificates. By Calbb Pamblt, Mining 
Engineer and Surveyor; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Insti- 
tute of Mining Engineers. With nearly 700 Plans, DiagramSi and other 
Illustrations. Third Edition, Revised and Enlarged. Medium 8vo. about 
^30 pages. Price £z 5s. stronglv bound. [Just published. 
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Geology. — Search for Coal.— 
Mineral Leases and other Hold- 
ings.— Shaft Sinking.— Fitting Up 
the Shaft and Surface Arrange- 
ments.— Steam Boilers and their 
PiTTiNGS. — Timbering and Walling. 
— Narrow Work and Methods of 
Working. — Underground Convey- 
ance. — Drainage. — The Gases met 
<vith in Mines; Ventilation. — On 
the Friction of Air in Mines.— 



The Priestman Oil Engine ; Petro- 
leum AND Natural Gas— Surveying 
and Planning. — Lighting; Safety 
Lamps and Fire- Damp Detectors.— 
Sundry and Incidental Operations 
AND Appliances. — Colliery Explo- 
sions. — Miscellaneous Questions 
AND Answers. 

Appendix: Summary OF Report of 
H.M. Commissioners on Accidents 
in Mines. 



"There can be no doubt that It is the best book on coal-mining."— J. T. ROBSON,Esq., H.M's 
fnsfector 0/ Mines, South JVaUs District. 

" Mr. Pamely's work is eminently suited to the purpose for which it b intended— being clear. 
Interesting, exhaustive, rich in detail, and up to date, giving descriptions of the very latest 
machines m every department. ... A mining engineer could scarcely go wrong who followed 
this work." — Couiery Guardian. 

"This is the most complete 'all round' work on coal-minhig published in the EnsUsh 
language. ... No library of coal-mining books is complete wiuout it."— Colliery Engvtttr 
tScranton, Pa., U.S.A.). 

" Mr. Pamely's work is in all respects worthy of our admiration. No person in any respondble 
«»ositi<» connected with mines should be without a copy."— ff^estminster Review. 

Coal and Iran. 

THE COAL AND IRON INDUSTRIES OP THE UNITED 
KINGDOM. Comprising a Description of the Coal Fields, and of the 
Principal Seams of Coal, with Returns of their Produce and its Distribu- 
tion, and Analyses of Special Varieties. Also an Account of the occurrence 
of Iron Ores in Veins or Seams ; Analyses of each Variety ; and a History oi 
the Rise and Progress of Pig Iron Manufacture. By Richard Meade, Assistant 
Keeper of Mining Records. With Maps. 8vo, £1 8s. cloth. 
** The book is one which must find a place on the shelves of all interested In coal and faroa 

yvoduction, and in the iron, steel, and other metallurgical iadustties."—Bng^er. 

** Of this book we may unreservedly say that it is the best of its class which we have ever meC 
... A book of reference which no one engaged In the Iron or coal tsadea should omit from lili 

Ubrary "—.Iron and Coal Trades Review. 

Coal Mining. 

COAL AND COAL MINING: A Rudimentary TreaHse on. By 
the late Sir Warington W. Smyth, M.A., F.R.S., Chief Inspector of the 
Mines of the Crown. Seventh Edition, Revised and Enlarged. With 
numerous Illustrations. i2mo, 45. cloth boards. 
' As an outline is given of every known coal-field in this and otiier conntrles, as weD as of tbe 

fArindpal methods of working, die book will doubtleai interest a very large number of read«ra.''i— 

Mining yottmeU. 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fbnwici- 
Surveyor of Mines, and Thomas BakbRi C.B. Illust zsmo, 3s. cloth boards. 

Granite Quairrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By 
George F. Harris, F.G.S., Membre de la Soci6t6 Beige de G^ologie, Lec< 
iurer on Economic Geology at the Birkbeck Institution, &c. With Illustra- 
tions. Crown Svo, «. 6d, cloth. 

^' A dearly and well-written manual on the granite indoatxy^—^eeisman, 
" An interesting work, which will be deservedly esteemed."— Ctfi/^kry Guardian. 
** An exceedingly interesting and valuable monograph on a subject which has hitherto received 
«naccoanut)ly little attention in the shape of <ystematic literary treatment."— JcvtfwA Leader. 
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€Md, MetaUurgy of. 

THE METALLURGY OP GOLD : A Practical Treatise on the 
Metallurgical Treatment of Gold-bearing Ores. Including the Processes of 
Concentration, Chlorination and Extraction by Cyanide, and the Aseaying, 
Meltin?, and Refining of Gold. By M. Eisslbr, Mining Engineer and Metal- 
lorgical Chemist, formerW Assistant Assayer of the U.S. Mint, San Fran> 
Cisco. Fourth Edition, Enlarged. With about 250 Illustrations and numerous 
Folding Plates and Woxldng Drawings. 8vo, i6s. cloth. iji*st published, 

*' This book thoroughly desenres its tltla of a * Practical Treatisa.' The whole process of sold 
■flUnC, from tha breakiiig of the quartz to the assay of the bullioa, is described in clear and 
wd^nr narratlTe and with much, but not too much, fumeas of dtiaaL"— Saturday Revuw. 

** The work is a storehouse of infbnaation and Talnable data, and wa strongly racommcnd it to 
•n (wofassional men engaged in tha gold-mining iDdiatty,"-~Jif{nitt£ ymimat, 

Qold Extractiofii 

THE CYANIDE PROCESS OF GOLD EXTRACTION : and 
its Practical Application on the Witwatersrand Gold Fields in South Africa. 
By M. Eisslbr, M.E., Mem. Inst. Mining and Metallurgy, Author of " The 
Metallurgy of Gold," &o. With Diagrams and Working Drawings. Large 
crown 8vo, ys, 6d» cloth. [Just published. 

" This book is just- what was needed to acquaint mining men with the actual working of a pro- 
cess which is not only the most popular, but is, as a general rule, the most successful for tlie extrac- 
tion of gold from tailmgs."— Afmi'n^ yourfial. 

" The work will prove invaluable to all interested in gold mining, whether metallurgists or as 
investors."— CA/mMs/ News. 

SUver, MetaUurgy of. 

THE METALLURGY OF SILVER : A Practical Treatise on 

the Amalgamation, Roasting, and Liziviation of Silver Ores. Including the 
Assaying, Melting and Refining, of Silver Bullion. By M. Eisslbr, Author 
of <'The MetaUurgy of Gold," &o. Third Edition, With 150 Illustrations. 
Crown 8vo, zos. 6d, cloth. ijust published, 

" A practical treatise^ and a technical work which we are convinced will supply a long-felt want 



longst practical men, and at the same time be of value to students and others Indirectly connected 
With the mdustries."— il/tM^^v journal. 

" From first to last the book is thorot^hly .sound and reBable."— Ctftfii^f^* GuartUan. 

" For chemists, practical miners, assayer^ and investors alike, we do not know of any woik 
on the lubfect so bandy and yet so comprehensiva."— trtetfww Hermid, 

liOadf Metallurgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A 

Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modem Smelting Furnaces and Plants in Europe and 
America. By M. Eisslbr, M.E., Author of "The Metallurgy of Gold," &c. 
Crown 8vo, 400 pp., with 183 Illustrations, 12s. 6d, cloth. 

" The numerous metallurgical processes, which are fully and extensively treated of, embrace 
an the stages experienced in the passage of the lead from the various natural states to its issue 
from the refinery as an article of commerce."— /'fv^-Ara/ Enginetr. 

" The present volume fully maintains the reputation of the author. Those who wish to obtain 
a thoroueh insight into the present state of this industrv cannot do better than read this volume, 
and all mming engineers cannot fail to find many useful nints and suggestions in It."— Industries. 

** It is roost carefully written and illustrated with capital drawings and diagrams. In fact, it is 
the work of an expert for experts, by whom it will be pilsed as an indispensable text-booL"— 
Bristol Mercurf. 

Iron Mining. 

THE IRON ORES OF GREAT BRITAIN AND IRELAND: 
Their Mode of Occarrence, Age, and Origin, and the Methods of Searching 
for and Working them, with a Notice ot some of the Iron Ores of Spain. 
By J. D. Kbmdall, F.G.S., Mining Engineer. Crown 8vo, z6s. cloth. 

" The author has a thorough practical knowledge of his subject, and has supplemented a care- 
fbl study of the available literature by unpublished information derived from his own observations. 
The result la a very useful volume which cannot fail to l>e of value to all interested in the iroa 
Industiy of the country.''— Industries. 

" Mr. Kendall is a great authority on this subject and writes from personal observation.' — 
CfiUiery Guardian. 

" Mr. Kendall s book is thoroughly well done. In it there are the outlines of the hfstonr of 
ore mining in ev6ry centre and there is everything that we want to know as to the character of the 
o res of each distnct, their commercial value and the cost of working them "—Iron and Ste$l 
Trade* youmeU* 
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ELECTRICITY, ELECTRICAL ENG INEERING, etc 
JDynamo Management. 

THE MANAGEMENT OF DYNAMQS : A Handybook of 
Theorjr and Practice for the Use of Mechanics, Engineers, . Students and 
others in Charge of Dynamos. By G. W. Lummis Patsrson. With nume- 
rous Illustrations. Crown 8vo, 35. 6d. cloth. {Ji*^t published. 
" An example which deserves to be taken as a model by other authors. The subject is treated 
in a manner which any inteUigfent man who is fit to be entrusted with charge of an engine should 
be able to understand. It is a useful book to all who make, tend or employ electric machinery." — 

" A most satisfactory book from a practical point of view. We strongly commend it to ^he 
attention of every electrical engineering student." — Daily Chronicle^ 

Electrical Engineering. 

THE ELECTRICAL ENGINEER'S POCKET-BOOK OP 
MODERN RULES, FORMULJB, TABLES. AND DATA, By H. R. 
Kemps, M.Inst.E.B., A.M.Inst.C.E., Technical Officer, Po^al Telegraphs, 
Author of *'A Handbook of Electrical Testing," &c. Second Edition, 
thoroughly Revised, with Additions. Royal 32mo, oblong, 5s. leather. 
" There is very little in the shape of formulae or data which the electrician is Ukely to want 
In a hurry which cannot be found in Its pages." — Practical Engineer. 

"A very useful booV of reference for daily use in practical electrical engineering and Its 
various appucations to the industries of tlie present day."— /rvM. 
" It is the best book of its kind."— EledricaJ Enfineer, 

"Well arranged and compact. Thtf 'Electrical Engineer's Pocket-Book ' Is a good one."— 

Electrician. [Review. 

" Strong^ recommended to those engaged In the various dectrical industries."— fAcrruu/ 

Electric lAghting. 

ELECTRIC LIGHT FITTING : A Handbook for Working 
Electrical Engineers, embodying Practical Notes on Installation Manage* 
ment. By John W. Urquhart, Electrician. Author of " Electric Light." &c. 
With numerous Illustrations. Second Saition, Revised, with Additional 
Chapters. Crown 8vo, ss. cloth. 

" This volume deals with what may be termed the mechanics of electric lighting, and b 
addressed to men who are alreadv engaged in the work or are training for it. The work traverses 
a (treat deal of ground, and may be read as a sequel to the same author's useful work on * Electric 
Light.' "—Electrician. 

" The book b well worth the perusal of the workmen for whom it b mitten."— ElectHctii 
Review. 

" We have read this book with a good deal of pleasure. We believe that the book will be of 
use to practical workmen, who will not be alarmed by finding mathematical formulae which they 
are unable to understand." — Electrical Plant. 

EHectric Idght, 

ELECTRIC LIGHT : Its Production and Uu. Embodying Plain 
Directions for the Treatment of Dynamo>Electric Machines, Batteries, 
Accumulators, and Electric Lamps. By J. W. Urquhart, C.E., Author oi 
"Electric Light Fitting,*' "Electroplating," &c. Fifth Edition, carefully 
Revised, with Large Additions and 145 Illustrations. Crown 8vo, 72* 6J. clotk. 
" The whole ground of electric lighting b more or less covered and explained in a very cleat 
and concise manMxJ'—Ele.trical Revieiu, 

" Contains a good deal of very interesting information, especially in the parts where the 
author gives dimensions and workiiu^ costs."— Electrical Engineer. 

" A miniature vatU-mtLum of we salient fkcts connected with the science of electric light* 
itkg."— Electrician. 

" You cannot have a better book than * Electric Light* by Uirquhart.''-> Sng ineer. 
" The book b by far the best that we have yet met with on the subject,"— ^M«»«mi**. 

Construction of Dynamos. 

DYNAMO CONSTRUCTION : A Practical Handboolt for the Us$ 
of Engiueer Constructors and Electricians-in-Chatge, Embracing Frame- 
work Building, Field Magnet and Armature Winding and Grouping, Com- 
pounding, &c. With Examples of leadine English, American, and Conti- 
nental Dynamos and Motors. By J. W. Urquhart, Author of "Electric 
Light,'* " Electric Light Fitting," &c. Second Edition, Revised and En- 
larged. With 114 Illustrations. Crown 8vo, 75. M. cloth. \,Just published. 
** Mr. Urquhart's book b the first one which deab with these matters in such a way that the 



'•ngmeering student can understand them. The book b very readable, and the author leads hb 
raaders up to difficult subjects by reasonably simple ttsXs."— Engineering Review. 

** The author deab with hb subject in a style so popubr as to make nb volume a handbook of 



great practical value to engineer constructors and electricians in charge."— Scotsman. 

" ' Dynamo Construction ' more than sustains the high character Of the author's previoos 
imblications. It b sure to be widely read by the large and r^idly-increasiiig number of practical 
electiidans."— <;/0i£t>w Herald. 
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New Dictionary of Electricity. 

THE STANDARD ELECTRICAL DICTIONARY. A Popn- 

lar Dictionary of Words and Terms Used in the Practice of Electrical Engi- 
neering. Containing upwards of 3,000 Definitions. By T. O'Connor Sx,oanb, 
A.M., Ph.D., Author of "The Arithmetic of Electricity." &c. Crown 8vo, 
630 pp., 350 Illustrations, ys. 6d. cloth. IJ^t published, 

"The work has many attractive features in it, and b beynnd doubt, a well put tc^iether and 
useful Dublication. The amount of gfround covered may be gathered from the fact that In the 
index about 5,000 references will be found. The inclusion of such coniparadvelv modem words 
as ' impedence.' 'reluctance,' &c., shows that the author has doired to be up to date, and indeed 
there are other indications of carefulness of compilation. The work is one which does the author 
great credit and it should prove of great value, especially to students."— £'^<Yrioi/ Revinu. 
Very complete and contains a large amount of useful information."— /n^^Mx/rtr^. 

" An encyclopaedia of electrical science in the compass of a dictionary. The Informatloa 
gtren is sound and clear. The book is well printed, well illustrated, and well up to date, and may 
M confidently recommended."- .fiwt'/!ii!fr. 

" The volume is excellently printed and illustrated, and should form part of the library of 
every one who is connected with electrical iraxxttt.'— Hardware Trade journal. 

Electric Idghting of Ships. 

ELECTRIC SHIP.LIGHTING : A Handbook on the Practical 
Fitting and Running of Ship's Electrical Plant. For the Use of Shipowners 
and Builders, Marine Electricians, and Sea-going Engineers-in-Charge. By 
J. W, Urquhart, C.E. With 88 Illustrations. Crown 8vo, 7s. (U. cloth. 

** The subject of ship electric lighting is one of vast Importance in these days, and Mr. Urqu* 
hart Is to be highly complimented for p]»:ing such a valuable work at the service of the practical 
marine electrician."— TA^ Steamship. 

" Distinctlv a book which of its kind stands almost alone, and for which th«i« should be a 
demand."— ^ArcrrKa/ Revitw. 

Country House Electric lAghting, 

ELECTRIC LIGHT FOR COUNTRY HOUSES : A Practical 
Handbook on the Erection and Running of Small Installations, with par- 
ticulars of the Cost of Plant and Working. By J. H. Knight. Crown Svo, 
IS. wrapper. [Jitst published. 

Electric Idghting. 

THE ELEMENTARY PRINCIPLES OF ELECTRIC LIGHT- 
ING, By AX.AN A. Campbblx, Swinton, Associate I.E.B. Third Editlonf 
Enlarged and Revised. With 16 Illustrations. Crown 8vo, xs. 6d. cloth. 

"Anyone who desires a short and thoroughly dear exposition of the elementary piinc^les of 
elactric-Ughting cannot do better than read this littte wotk.' —£ra4/ifrd Obstrvtr, 

Dynamic Electricity. 

THE ELEMENTS OF DYNAMIC ELECTRICITY AND 
MAGNETISM. By Philip Atkinson, A.M., Ph.D., Author of "The Ele- 
ments of Electric Lighting," &c Cr. 8vo, with xao Illustrations, zos. 6d. ol. 

Electric Motors^ £c. 

THE ELECTRIC TRANSFORMATION OF POWER and its 
Application by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D., Author of " The Elements of Electric Light- 
ing," &c. With 96 Illustrations. Crown Svo, ys. 6d, cloth. 

Dynaino Construction. 

HO WTO MAKE AD YNA MO : A Practical Treatise for A mateurs. 
Containing numerous Illustrations and Detailed Instructions for Construct- 
ing a Small Dynamo, to Produce the Electric Light. By Alfrsd Crofts. 
Fifth Edition, Revised and Enlarged. Crown Svo, ts. clotn. 
"The instructions given m this unpretennous little book are sufficiently dear and expHdt to 

enable any amateur mechanic possessed of average skill and the usual tools to be fonnd fai an 

amateur's workshop, to build a practical dynamo machine." — BUdrician, 

Text Book of Electricity. 

THE STUDENTS TEXT-BOOK OF ELECTRICITY. By 

Hbnry M. Noad, F.R.S. 630 pages, with 470 Illustrations. Cheaper Edition. 
Crown 8vo, 9^. cloth, [Just published. 

Electricity. 

A MANUAL OP ELECTRICITY: Including Galvanism, Mag. 
netism, Dia-Magnetism, Electro-Dynamics. By Hbmrz M. Noad, Ph D., F,R.S. 
Fourth Edition (1859). Svo, £1 4s. cloth. 
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ABOHITE OTURE, BUILD IWa, eto. 

Building Construction. 

PRACTICAL BUILDING CONSTRUCTION: A Handbook 

for Students Preparing for Examinations, and a Book of Reference for 

Persons Engaged m Building. By John P. Allsm, Sunreyor, Lecturer on 

Building Construction at the Durham College of Science, Newcastle. Medium 

8vo, 450 pages, with i,oco Illustrations. 12s. 6d. cloth. Ijfi^t published, 

" This volume is one of the most complete expositions of building construction we have seen. 

It contains all that is necessaiy to prepare students for the various examinations In buUdii^ con* 

struction."— ^Mt^t'^v' J^^ws. 

" The author depends nearly as much on his diagrams as on his type. The passes tvmest 
the hand of a man of experience in building operations— and the volume must be a Dlesstng: to 
many teachers as well as to students. '—The Archite>.t, 

" The worlc is sure to prove a formidable rival to great and small competitors alike, and bids 
fair to take a permanent place as a favourite students' text-book. The large number of illustra- 
tions deserve particular mention for the great merit they possess for purposes of reference, in ex- 
actly corresponding to convenient scales.'*— y^wr. Inst. Brit» Archts, 

Masonry, 

PRACTICAL MASONRY: A Guide to the Art of Stone Cut- 
ting. Comprising the Construction, Setting-Out, and Working of Stairs, 
Circular Work, Arches, Niches, Domes, Pendentives, Vaults, Tracery Win- 
dows, &c. For the Use of Students, Masons and other Workmen. By 
y William R. Purchase, Building Inspector to the Town of Hove. Royal 
8vo, Z34 pages, including 50 Lithographic Plates (about 400 separate Dia- 
grams), 75. M. cloth. [J^^t published. 

" The illustrations are well thought out and clear. The volume places within reach of the pro- 
fessional mason many useful data for solving the problems which present themselves day by day.' 
— Glasgow Herald, 

The New Builder's Price Book, 1896. 

LOCK WOOD'S BUILDER'S PRICE BOOK FOR 1896. A 

Comprehensive Handbook of the Latest Prices and Data for Builders, 

Architects, Engineers, and Contractors. By Francis T. W. Miller. 800 

closely-printed pages, crown 8vo, 45. cloth. 

" This book is a very usefiil one, and should &id a place in every HngHsh office connected with 
the buikling and engineering professions."— /»<fMj^rto. 

" An excellent book of rwerence."— -/irrtiterf. 

" In its new and revised form this Price Book is what a work of this kind shoold b«— compiv* 
heosive, reliable, weU arranged, legible, and well ho\iad."—SrMsh ArchittcL 

New London Building Actf 1894. 

THE LONDON BUILDING ACT, 1894; with the By-Laws 
and Regulations of the London County Council, and Introduction, Notes, 
Cases and Index. By Alex. J. David, B.A., LL.M. of the Inner Temple, 
Barrister-at-LaW. Crown 8vo, 3s. 6d. cloth. {.Just published. 

" To all architects and district surveyors and builders, Mr. David's manual will be welcome."— 

Buildings Mews. 

" The volume will doubtless be eageriy consulted by the building ftsitenaty."— Illustrated 

(^rpenttr and Builder. 

Concrete. 

CONCRETE: ITS NATURE AND USES. A Book for 

Architects, Builders, Contractors, and Clerks of Works. By Georgb L. 

SuTCLiFFB, A.R.I.B.A. Crown 8vo, 75. 6d. cloth. Z just published. 

" The author treats a difficult subject in a lucid manner. The manual fills a long-felt gap. It 

careful and exhaustive ; equally useful as a student's guide and a architect's book of reference." 

—Journal t(f Royal Institution of British Architects. 

" There is room for this new book, which will probably be for some time the standard work on 
the subject for a builder's purpose."— CP/ojifvw Herald, 

' " A thoroughly useful and comprehenave motk."— British Anhitect, 

Mechanics for Architects. 

THE MECHANICS OF ARCHITECTURE : A Treatise on 
Applied Mechanics, especially Adapted to the Use of Architects. By E. W. 
Tarn, M.A., Author of " The Science of Building," &c. Second Edition, 
Enlarged. Illust. with 135 Diagrams. Cr. 8vo, 75. 6d. cloth. ZJust published^ 
" The book is a very useful and helpful manual of architectural mechanics, and really contains 
snffident to enable a careful and pafaistaking student to grasp the principles bearing upon the ma- 
jority of building problems. . . . Mr. Tarn has added, by this volume, to the debt of gratitude 
which is owing to him by architectural students for the many valuable works which he has pro* 
duced for their use.*— rA< Builder. 

" The mechanics in the volume are really mechanics, and are harmoniously wrought la with 
fthe distinctive professional manner proper to the subject. —The Schoolmaster, 
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JDesigning BuUdinga. 

THE DESIGN OF BUILDINGS: Being Elementary Notes 
on the Planniog, Sanitation and Omamentive Formation of Stmetures, based 
on Modern Practice. Iliastrated with Nine Folding Plates. By .W. Wooi>- 
LSY, Assistant Master, Metropolitan Drawing Classes, &c. &vo, 6s. cloth. 

8ir Wm. Chambera^a Treatise on Civil Architecture, 

THE DECORATIVE PART OF CIVIL ARCHITECTURE. 
By Sir William Chambbus, F.R.S. With Portrait, Illustrations, Notes, and 
an Examination of Grecian Architecture, by Joseph Gwilt, F.SJL Revised 
and Edited by W. H. Lbkds. 66 Plates« 4to, azs. cloth. 

ViUa Architecture. 

A HANDY BOOK OF VILLA ARCHITECTURE : Being a 
Series of Designs for Villa Residences in various Styles, With Outline 
Specifications and Estimates. By C. Wickks, Architect, Author of "The 
Spires and Towers of England," &c. 6i Plates, 4to, £i iis. 6d. half-^norocco. 
" The wlude of the designs bear evidence of their being the wotk of an artistic architect, and 
they wlU prove very valuable and »igs[9stxy9*"—'BMi/ilin£ Arwx. 



Text-Book for Architects. 

THE ARCHITECT'S GUIDE:. Being a Text-Booh of UuflU 
Information for ArchitectSt Engineers. Survey ws^ Contractors, Clerks of 
works, &c. By F. Rogers. Third Edition. Crown 8vo, 3s. &2. cloth. 
" As a text-book of useful Information for architects, engineers, surveyors, dec, it would Iw 
bard to find a handier or more complete little yt^^itoBM."— Standard, 

Idnear ^Perspective, 

ARCHITECTURAL PERSPECTIVE: The whole Course and 
Operations of the Draughtsman in Drawing a Large House in Linear Per- 
spective. Illustrated by 43 Folding Plates. By F. O. Ferguson. Second 
Edition, Enlarged. 8vo, 35. td. boards. [Just published. 

** It is the most intelligible of the treatises on this ill-treated subject that I have met with."— 
E. Ingress Bell, Esq., in the RJ.B,A. youmaU 

Architectural JDrawing. 

PRACTICAL RULES ON DRA WING, for the OperaHve Builder 
and Young Student in Architecture, By G. Pynb. 14 Plates. 4to, 7S, 6d,, bds. 

Vitruvius' Architecture, 

THE ARCHITECTURE of MARCUS VITRUVIUS POLLIO. 
Translated by Joseph Gwilt, F.S.A., F.R.A.S. New Edition, Revised by 
the Translator. With 23 Plates. Fcap. 8vo, 5s. cloth. 

DeHgning, Measuring, and Valuing^ 

THE STUDENTS GUIDE to the PRACTICE of MEASUR- 
ING AND VALUING ARTIFICERS' WORK, Containing Directions for 
taking Dimensions, Abstracting the same, and bringing the Quantities into 
Bill, with Tables of Constants for Valuation of Labovir, and for the Calcula- 
tion of Areas and Soliditiesi Originally edited by Edward Dobson, Architect. 
With Additions by B. Wyndham Tarn, M.A. Sixth Edition. With 8 Plates 
and 63 Woodcuts. Crown 8vo, ys, 6d, cloth. 
" This edition will be found the most complete treatise on the principles of measuring sad 
mdaing artificers' work that has yet been pubUsbed."— ,5 w^^Ul^r^ Ainw. 

Pocket Estimator and Technical Guide. 

THE POCKET TECHNICAL GUIDE, MEASURER, AND 
ESTIMATOR FOR BUILDERS AND SURVEYORS. Containing Tech- 
nical Directions for Measuring Work in all the Building TradeSi Complete 
Specifications for Houses, Roads, and Drains, and an easy Method of Estimat- 
ing the parts of a Buildine collectively. By A. C. Beaton. Seventh Edit. 
Waistcoat-pocket size, is. 6d, leather, gilt edges. 
'.' No builder, architect, surveyor, or vahier should t)e without Us * Beaton.' "—SuUtlinfl/ews, 

Donaldson on Specifications, 

THE HANDBOOK OF SPECIFICATIONS: or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up 
Specificafions and Contracts for Works and Constructions. Illustrated by 
Precedents oi Buildings actuallv executed i>7 eminent Architects and Bn- 

fineers. By Professor T. L. Donaldson, P.R.I.B.A., &c. New Edition, 
vor with upwards of x.ooo pages of Text, and 33 Plates* £1 us. 64, cloth. 
" Valuable as a record, and mote valuable still as a book of precedents. . . . Suffice it to 
say that Donaldson's ' Handbook of Specifications ' must be bought by all architccts."-^JBMiA^. 
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Btirtholamew and Sogers^ Specifications* 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 
A Guide to the Architect, Engineer, Snnre^or, and Builder. With an Essay 
on the Structure and Science of Modem Buildings. Upon the Basis of the 
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and ereatlv 
added to by Frederick Rogers, Architect. Third Edition, Revised, with 
Additions. With numerous Illastrations. Medium 8vo, 155. cloth. 

" The collection of spedfications prepared by Mr. Roeen on the basis of Bartholomew's work 
is too well known to need any recommendation nom us. It Is one of the books with which every 
youoff architect must be equipped."— ^rc%Ato^. 

House Building and Repairing^ 

THE HOUSE'OWNER'S ESTIMATOR ; or, What will it Cost 
to Build, Alter, or Repair? A Price Book for Unprofessional People, as 
well as the Architectural Surveyor and Builder. B; J. D. Simon. Edited by F. 
T. W. Miller, A.R.I.B.A. Fourth Edition. Crown 8vo, 35, 64. cloth. 
"In two years it will repay its cost a hondred times omK."—Fi4ld, 

Construction, 

THE SCIENCE OP BUILDING : An Elementary Treatise on 
■ the Principles of Constmction, By E. Wtndham Tarn, M.A., Architect. 
Third Edition, Revised and Enlarged. With 59 Engravings. Fcap. 8vo, 4s. d. 
A very valuable book, which we strongly recommend to all students."— >A«Atfcr. ' 

Building ; Civil and Ecclesiastical. 

A BOOK ON BUILDING, Civil and Ecclesiastical, including 
Church Restoration ; with the Theory of Domes and the Great Pyramid, Ac 
By Sir Edmund Beckett, Bart., LL.D., F.R.A.S. Fcap. Svo, 55. cloth. 
" A book which is always amusing and nearly always Instructhre."— 7Ym««, 

House Building. 

DWELLING HOUSES, THE ERECTION OF. Illustrated 
by a Perspective View, Plans, Elevations and Sections of a Pair of Semi- 
Detachedi Villas, with the Specification, Quantities and Estimates. By S. 
H. Brooks, Architect. Seventh Edition, thoronghly Revised. i2mo, 25. 6d. 
cloth. \Just published. 

Sanitary Houses, etc 

THE SANITARY ARRANGEMENT OF DWELLING- 
HOUSES: A Handbook for Householders and Owners of Houses. By A. 
T. Wallis-Tayler, A.M. Inst. C.E. With numerous Illustrations. Crown 
ovo, 2S. 6d. cloth. [Just published, 

" This book will be largely read ; it will be of considerable service to the public. It is well 
arranged, easily read, and for the most part devoid of technical terms."— Z.aMc</. 

Ventilation of Buildings* 

VENTILATION. A Text Book to the Practice of the Art o 

Ventilating Buildings. By W. P. Buchah, R.P. zamo, 45. cloth. 
" Contains a great amount of useful practical Information, as thoroughly interesting as It Is 
terhniftiny rellabXe."— ^rMrA ArchiUcL 

The Art of BlumMng. 

PLUMBING. A Text Book to the Practice of the Art or Craft of 
the Plumber, By William Paton Buchan, R.P. Sixth Edition. 45. cloth, 
"A text-book which may be safely put in the hands of every young plumber."— ^w^/tf<r. 

Qcinnetry for the Architect^ JBhigineer, etc. 

PRACTICAL GEOMETRY, for the ArchiUct, Engineer, and 
Mechanic. Giving Rules for the Delineation and Application of various 
Geometrical Lines, Figures and Curves. By E. W. Tarn, M.A., Architect. 
8vo, 95. cioth. 

■* No book with the same objects In view has ever been pubHshed in which the clearness of the 
ralM laid down and the tUusttative diagrams have been to ■etlsfcctoty."— ScaitHwaw. 

27^ Science of Geometry* 

THE GEOMETRY OF COMPASSES; or, Problems Resolved 
fy the mere Description 0/ Circles, and the use of Coloured Diagrams 
symbols. By Olivxr Btrhk. Coloured Plates. Grown 8vo, 31. 64. doth. 
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OMMP BNTRY, TIMBER , eto. 
Tredgold^s CkMrpentry, Revised A Enlarged hy Tarn, 

THE ELEMENTARY PRINCIPLES OF CARPENTRY. 
A Treatise on the Prestnre and Equilibrium of Timber Framin|;, the Resist- 
ance of Timber, and the Construction of Floors, Arches, Bridges, Roofs, 
Unitine Iron and Stone with Timber, &c. To which is added an Essay 
on the Nature and Properties oi Timber, Ac, with Descriptions of the kinds 
of Wood used in Building ; also numerous Tables of the Scantlings of Tim- 
ber for different purposes, the Specific Gravities of Materials, &c. By Thomas 
Tbbdoold, C.E. with an Appendix of Specimens of Various Roots of Iron 
and Stone, lUustiated. Seventh Edition, thoroughly revised and considerably 
enlarged by E. Wyndham Tarh, M.A., Author ot "The Science of Build- 
ing," &c. with 6z Plates, Portrait of the Author, and several Woodcuts. In 
One large Vol., 4to, prix.e £i 35. cloth. 
** Ougbt to be in «Tery architoct's and every builder's Hbfanr."— ^w<Mfr. 

** A work whose monumental ex^lence must commend It wherever skQAil otpeniry b ooof 

cs tn ed. The author's principles are rather confirmed than Impaired by time. Ttie additiiwl 
ptattas are of great intrinsic TaJue."— ^w W^v News, 

Carpentry. 

CARPENTRY AND JOINERY, The Elementary Principles 
of Carpentry. Chiefly composed from the Standard Work of Thomas 
Trbdgold, C.E. With Additions, and a Treatise on Joinery by E. W. 
Tarn, M. A. Fifth Edition, Revised and Extended. i2mo, 35. 6<l. cloth. 

*** Atlas of Thirty-five Plates to accompany and illustrate the foregoing 
book. With Descriptive Letterpress. 410, 65. cloth. 

" These two Tolumes form a complete treasury of carpentry and Joinery, and should be in the 
bands of every carpenter and Joiner m the empire."— /r<7ff. 

Woodworking Machinery, 

WOODWORKING MACHINERY : Its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and the Eccmomi- 
cal Conversion of Timber. Illustrated with Examples of Recent Designs by 
leading English, French, and American Engineers. By M. Powis BalBi 
A.M.Inst.C.B., M.I.M.E. Second Edition, Revised, with large Additions. 
Large crown 8vo, 440 pp., gs, cloth. [Just, pvblishtd, 

" Mr. Bale is evidently an expert on the subject and he has collected so mucn information that 

the book is all-sufficient for builders and others engaged In the conversion of timber."— ^*v>kiteer. 
"The most comprehensive compendium of wood-working machinery we have seen. The 

«uthor is a thorough master of his 9ahl%tiL"-~BuiUiifi£ New*, 

Saw Mills. 

SA W MILLS : Their Arrangement and Management, and the 
Economical Convei sion of Timber. (A Companion Volume to " Woodwork- 
ing Machinery.") By M. Powis Bale. Crown 8vo, zos. 6d. cloth. 
" The admtnistraHoH of a large sawing establishment b discussed, and the subject examined 
fipoin a financial standpoint. Hence the size, shape, order, and disposition of saw-mills and the 
like *n gone mto in detail, and the course of the tunber is traced from its reception to its delivery 
hi its converted state. Wo could not dMire a more complete or practical tnaaam,"'~BuiU4r, 

Nicholson's Carpentry. 

THE CA RPENTER'S NEWG VIDE ; or, Book of Lines for Car- 
penters ; comprising all the Elementary Principles essential for acouiring a 
knowledge of Carpentry. Founded on the late Peter Nicholson's Standard 
Work. New Edition, Revised by A. Ashpitbl, F.S.A. With Practical 
Rules on Drawing, by 6. Ptmi, With 74 Plates, 4to, £1 is, cloth. 

Circular Work, 

CIRCULAR WORK IN CARPENTRY AND JOINERY: A 

Practical Treatise on Circular Work of Single and Double Curvature. By 
George Collimgs. With Diagrams. Second Edit, ismo, 9s. 6d, cloth limp. 
*' An excellent example of what a book of this kind should be. Cheap In price, dear in definl* 
Hod and practical in the examplessetocted. "—^Mtitfrr. 

Mandrailing» 

HANDRAILING COMPLETE IN EIGHT LESSONS. On 
the Square-Cut System. By J. S. Goldthorp, Teacher of Geometry and 
Building Construction at the Halifax Mechanic's Institute. With Ei^t 
Plates and over 150 Practical Exercises. 4to, 35. fd. cloth. 
" Likely to be of considerable value to Joiners axtd others who take a pride in good wofk. 
«re heartily ccnunend it to teachers and studeius."— T'tm^fr Trades yourtieu. 
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MtMndrailing and StairbuUding, 

A PRACTICAL TREATISE ON HAN DR AILING : Showing 
New and Simple Methods for Finding the Pitch of the Plank, Drawing the 
Moulds, Bevelling, Jointing-up, and Squaring the Wreathe By George 
CoLLiMQS. Second Edition, Revised and Enlarged, to which is added A 
Treatise cm Stairbuildimo. zamo, as. 6d, cloth limp. 
*• Will be found ofjpracticalutlHty In tbe executioa of this difficult branch of Joinery/'—^wtfifr. 

/ •• Almost every difficult phase of this somewhat intricate branch of Joinery is elucidated by the 

aid of plates and explanatory letterpress.'*-^FMr»<tiKr» GojuUi, 

Timber Merchant^a Companion, 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION. Containing New and Copious Tables of the Reduced Weight and 
Measurement of Deals and Battens, of all sizes, from One to a Thousand 
Pieces, and the relative Price that each size bears per Lineal Foot to any 
fldven Price per Petersburg Standard Hundred ; the Price per Cube Foot of 
Square Timber to any given Price per Load of 50 Feet; the proportionate 
Value of Deals and Battens bv the Standard, to Square Timber by the Load 
of 50 Feet ; the readiest mode of ascertaining the Price of Scantling per 
Lineal Foot of any size, to any given Figure per Cube Foot, &c. &c. Bj 
William Dowsing. Fourth Edition, Revised and Corrected. Cr. 8vo, 3s. cl. 
" Everything is as concise and clear as it can possibly be made. There can be no doubt that 

•rery timber merchant and builder ought to possess it."— Hull Advertiser. 

" We are glad to see a fourth edition of these admirable tables, which for correctneci and 

llmpiicity of arrangement leave nothing to be desired."— r < <wA<r TrtuUs y^urmU, 

Practical Tim^ber Merchant* 

THE PRACTICAL TIMBER MERCHANT. Being a Gnide 

for the use of Building Contractors, Surveyors. Builders, &c., comprising 
nsefiil Tables ior all purposes connected with tne Timber Trade, Marks of 
Wood. Essay on the Strength of Timber, Remarks on the Growth of Timber, 
&e. By W. Richardson. Second Edition. Fcap. 8vo, 35. 6d. cloth. 
"This handy manual contains much vabiable information for the use of timber merchants, 

boUden, foresters, and aU others connected witli tte growth, satob and manufiscture of timber. "— 

yiMtmal of Ftrestry, 

Baeking-Case MaherSf Tables for. 

PACKING-CASE TABLES ; showing the nnmber of Super- 
ficial Feet in Boxes or Packing-Cases, from six inches square and upwards* 
By W. Richardson, Timber Broker. Third Edition. Oblong 4to, 3s. iSi. d. 

" Invaluable labour-saving tMrn."— 'Ironmonger, 

"Will save much labour and calculation."— <rf«eir. 

Superficial Meaeurement, 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 

SUREMENT, Tables calculated from x to soo inches in len^h, by i to xo8 
inches in breadth. For the use of Architects, Surveyors, Engineers, Timber 
Merchants, Builders, fto. By Jambs Hawkimos. Fourth Edition. Fcap., 
3s. 6d. doth. 

" A useful collecti<Mi of tables to facilitate rapid calculation of surfscea. The exact area of any 
■arface of which the limits have been ascertained can be instantiy determined. The book wUl b« 
found of the greatest utility to all engaged in building operations."— Sev^lrmaft. 

*' These ubles will be found of great assistance tojJl who require to make calculations In supet 
Adal measurement."— £yv/tfrA Meekanie, 

Forestry. 

THE ELEMENTS OP FORESTRY. Designed to afford In. 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F.B, 
HouoR. Large crown 8vo, xos. cloth. 

Tifnber Importer's Guide. 

THE TIMBER IMPORTER 'S. TIMBER MERCHANTS, AND 
BUILDER'S STANDARD GUIDE, By Richard E. Gramdt. Compris- 
ing an Analysis of Deal Standards, Home and Foreign, with Comparative 
Values and Tabular Arrangements for fixing Net JLuided Cost on Baltic 
and, North American Deals, including all intermediate Expenses, Freight, 
Insurance, &c. &c. Together with copious Information for the Retailer and 
Builder. Third Edition, Revised, xsmo, as. cloth limp. 
"Everjrtfaing it pretends to be: built up gnduaDy, it leads one from a fbteet to a treenail and 

throws in. as a makeweighl^ a host of naterial conoenlas brido^ coluniM^ cislttai^ 9tc"— English 

Mechanic 
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Woods and Marbles (Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OP WOODS 

AND MARBLES, it Taughi ancj Piaeand bjA. R. Vm d« Bubo and P, 
VAHDEiBuitaiDirectonoflheRoIlerdBiii Piintiag Instiluaoa. Rovol (olio, 
i8t b7 11) in., lUuiIiiled wlib 14 fuU-siis Coloured Pliles; tlto 11 pLaia 
PUle>,caiiipruuigii4FiKaru, Second and Chupei Edition, Piles £1 iit. 6d. 
LUtaf Plain. 
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A Guide to the Simpler 

RACTICAL HOUSE DECORA- 
Bioni lUuitTBiioiu. Id One Vol.. 

House ratntina, €/rainina, etc. 

HOUSE PAINTING. GRAINING. MARBLING. AND SIGN 

IFK/r/NG.APracticalMaDualof. By ELLia A.DigiDSOR. Sillti Editior. 



Decorators, Receipts for, 

THE DECORATOR'S ASSISTANT: K Modem Guide to 
corative Aniils and Amateurs, Palnleri, WriUTi, Gildeia, Ac. Canli 
ipwardtof 600 Rpcsipis, Rules aad Imtruciioni ^ with iTarietTOflnfr 

Decoraiioos, &c. Siiih Bdiilon. iji pp., cram Svo, 11, in wrappar 



Uoyr Smith on Interimr Decoration. 

ORNAMENTAL INTERIORS. ANCIENT AND MODERN. 
By J, Uora Skitb. Super ^ro^al SvOiWilhji fuU-page PUtn and Lunflron* 
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British and Foreign Marbles. 

MARBLE DECORATION and the Terminology of British an4 
Foreign Marbles, A Handbook for Students. By Gborob H. Blaorovb, 
Author of " Shoring and its Application," Ac. With aS Illustrations. Crown 
8vo, 3S. 6d. cloth. 

" This most useful and much iranted handbook should be in the hands of every acchttect and 
(Milder."— SMt/</«M:^ ff^orld, 

" A carefully and usefully written treatise ; the work Is essentially pautidc»l,"—S€otsmaM, 

Marble Working, etc* 

MARBLE AND MARBLE WORKERS: A Handbook for 

Architects, Artists, Masons, and Students. By Arthur Lbb, Author oi *' A 

Visit to Carrara," " The Working of Marble," &c. Small crown 8vo, 2s. cloth, 

" A really valuable addition to the te ch n i cal literature of architects and va»aoa%,"—BuildiHjr 

erewt, 

DELAMOTTB'8 WORKS ON ILLUMINATION AND ALPHABETS. 

A PRIMER OP THE ART OP ILLUMINATION, for the Use of 

Begitners : with a Rudimentary Treatise on the Art, Practical Directions for 
its Exercise, and Examples taken from Illuminated MSS., printed in Gold and 
Colours. By F. Dblamotts. New and Cheaper Edition. Small 4to, 6s. orna- 
mental boards. 
" The examples of ancient MSS. recommended to the student^ which, with much good sense, 

the author chooses from collections accessible to all, are selected with iudgment and knowledsv, 

as well as tasto."^Ath€Haum. 

ORNAMENTAL ALPHABETS, Ancient and Mediaval, from the 
Eighth Century^ with Numerals; including Gothic, Church-Text, large and 
small, German, Italian, Arabesque, Initials for Illumination, Monograms, 
Crosses, &c. &c., for the use of Architectural and Engineering Draughtsmer , 
Missal Painters, Masons, Decorative Painters, Lithographers, Engraver*, 
Carvers, &c. &c. Collected and Engraved bv F. Dblamottb, and printed in 
Colours. New and Cheaper Edition. Royal 8vo, oblong, as. 64. ornamental 
boards. 

" For those who Insert enameOed sentences round gfUded chalices, who blazon shop legends over 
•hoo-'loors. who letter church walls whh pithy sentences from the Decalogue, this book will be use- 

EXAMPLES OP MODERN ALPHABETS, Plain and Ornamental; 
including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^ossing, Tuscan, Riband, Gothic, Rustic, and Arabesque; 
with several Origmal Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, /or the use of Draughtsmen, Sur' 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and En^ravod by F. Dblamottb, and printed in Colours. New 
and Cheaper Edition. Royal 8vo, oblong, 25. 6d, ornamental boards. 
" There Is comprised In It every possible shape into which the letters of the alphabet and 

numerals can be formed, and the talent which has been expended In the conception of the various 

plain tnd ornamental letters is wonderful "-^'Ste/Mteritf. 

MEDIMVAL ALPHABETS AND INITIALS FOR ILLUMI- 

NA TORS. B^ F. G. Dblamottb. Containing az Plates and Illuminated 

Title, printed in Gold and Colours. With an Introduction by J. Willis 

Brooks. Fourth and Cheaper Edition. Small 4to, 45. ornamental boards. 

" A volume In which the letters of the alphabet come forth glorified in gilding andall the colours 
. of the prism interwoven and Intertwined ana intermingled."— 5wh. 

THE EMBROIDERER'S BOOK OP DESIGN, Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modern Alphabets, and National Emblems. Col- 
lected by F. Dblamottb, and printed in Colours. Oblong royal 8vo, zs. 6d. 
ornamental wrapper. 

" The book wm be of great aMstance to ladles and jroong children who are endowed with the 
art of plying the needle in this most ornamental and useful pretty work."— ^m/ Anglian THmts, 



Wood Carving. 

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. With Ten Plates. New and Cheaper Edition. 
Crown 8vo, v. in emblematic wrapper. 

*' The handicraft of the wi>od'carver, so well as a book can ijipwc M; fluty be leant ftom ' A 
Lady's' publicatioll."—^i<M<M«M(M. 
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NAT URAL SOIENOE , etoi " 

The Heavens and their Origin. 

THE VISIBLE UNIVERSE: Chapters on the Origin and 

Construction of the Heavens. By J. E. Gors, F.R.A.S. Illustrated by 6 
Stellar Photographs and xa Plates. 8vo, x(Ss. cloth. 

" A Taluable and rada summary of recent astronomical theory, rendered more valuable and 
attractive by a series of stellar photosfraphs and other illustrations."— 7Vk< Tinu*. 

" In presenting a clear and concise account of the present state of our knowledge, Mr. Gore 
has made a vahiabfe addition to the literature of the subfect."— A'a/tor/. 

" As interesting as a novel, and instructive withal ; the text being made still more luminous by 
stellar photographs and other illustrations. . . . A most valuable book. "—Jtfa»fA«x/lrr£ieaf»tMtfr 

" One otthe finest works on astronomical science that has recently appeared in our language. 

Lttds likrtuty. 

The ConsteUations. 

STAR GROUPS: A Student's Guide to the ConstellaHons. By 

J. Ellard GORB.F.R.A.S., M.R.I.A., &c., Author of " The Visible Universe," 

*' The Scenery of the Heavens." With 30 Maps. Small 4to, ss. cloth, silvered. 

" A knowledge of the principal constellations visible in our latitudes may be easily acquired 

from the thirty maps and accompanying text contained in this work."— iVa/Mfv. 

" The' volume contains thirty maps showing stars of the sixth magnitude— the usual naked-eye 
Hmit-and each is accompanied Dy a orief commentary, adapted to facilitate recognition and bring 
to notice objects of special interest. For the purpose of a preuminary survey of the ' midnight pomp ' 
of the heavens, nothing could be better than a set of delmeations averaging scarcely twenty square 
inches in area, and Including nothing that cannot at once be identified.^— SaA«nfay Review, 
" A very compact and handy guide to the constellations."— w«*#wari«w. 

A8tronofnic€U TertnSm 

AN ASTRONOMICAL GLOSSARY; or, Dictionary of Terms 
used in Astronomy. With Tables of Data and Lists of Remarlcable and 
Interesting Celestial Objects. By J. Ellard Cork, F.R.A.S., Author of 
" The Visible Universe," &c. Small crown 8vo, ». 6d. cloth. 

" A very useful little work for bqinners in astronomy, and not to be despised by more ad- 
vanced students."— r** Times. 

" Astronomers of all kinds will be glad to have it for refereaceu"— C«<ar<fto»». 

The Microscope. 

THE MICROSCOPE : Its Constrnction and Management, in- 
cluding Technique, Photo-micrography, and the Past and Future of the 
Microscope. By Dr. Henri van Heurck. Re-Edited and Augmented from 
the FourUi French Edition, and Translated by Wynne E. Baxter, F.G.S. 
4C0 pages, with upwards of 250 Woodcuts. Imp. 8vo, x8s. cloth. 
" A translation of a well-known work, at once popular and comprehensive."— TlfoMf. 
" The translation is as feUdtious as it is accurate."— JVo/Mre. 

The Microscope. 

PHOTO-MICROGRAPHY, By Dr. H. van Hburck. Extracted 
from the above Work. Royal 8vo, with Illustrations, z«. sewed. 

Astronomy. 

ASTRONOMY, Bj the late Rev. Robert Main, F.R.S. 

Third Edition, Revised, by Wm. T. Lynn, B.A., F.R.A.S.1 lamo, as. cloth, 
" A sound and simple treatise, and a capital book for beglwiecs."— JTm^w/mI^ s. 

JRecent and Fossil SheUs. 

A MANUAL OF THE MOLLUSCA : Being a TreaHse on Recent 
and Fossil S hells. By S. P. Woodward, A.L.S., F.G.S. With an Appendix 
on Recent and Fossil Conchological Discoveries^ by Ralph Tate, A.L.S.t 
F.G.S. With as Plates and upwards of 300 Woodcuts. Reprint of Fourth 
Edition, 1880. Crown 8vo, js. 6d. cloth 
•* A moct valuable storehouse of oon c hoiogtcal and geokiglcal iBJaewalJiaiL,"—Science Gossip. 

Geology and Genesis. 

THE TWIN RECORDS OP CREATION; or. Geology and 
Genesis : their Perfect Harmony and Wonderful Concord, By Gborob W. 
Victor lb Vaux. Fcap. 8vo, 5s. cloth. 
" A valuable contribution to the evidences of Revdation, and disposes very conclusively of tbe 

arguments of those who would set God's Works against God s Woid. No real difficulty is ahiikec* , 

and no sophistry is left unexposed. -^Tke RacA, 

Geology. 

RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL 
AND HISTORICAL, With especial reference to the British series of 
Rocks. By R. Tate, F.G.S. Witn 330 Illnstrationi, zamo, s<« cloth boards. 
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DR. LARDNER'8 COURSE OF NATURAL PHILOSOPHY, 



HANDBOOK OP MECHANICS. Re-written and Enlarged by 
B. LoBWT, F.R.A.S. Post 8vo, 6s. cloth. 

"Mr. Loewy has carofliUy revised the book, and brought it np to modem requke m e n tfc"— 
Naiitrt, 

HANDBOOK OP HYDROSTATICS (S* PNEUMATICS. Enlarged 

by B. LoBWY, F.R.A.S. Post 8vo, 5s. cloth. 

"For those 'who desire to attain an accurate knowledge of ohydctl science wttiiont the pro> 
found methods of mathematical investigation.' tills work is well adapted."— CA^Mtio*/ Ntws, 

HANDBOOK OP HEAT. Edited and almost entirely Re-written 

by Benjamin Lobwy, F.R.A.S., &c. Post 8vo, 6s. cloth. 

"The style is always clear and precise, and conveys faistractlon without leaving any rIowdlneM 
«r lurking doubts bcitdD.d."-~Efi£ifuet'ifv. 

HANDBOOK OP OPTICS. By Dr. Lardner. Edited by T. O. 
Harding, B.A. Post 8vo, 5s. cloth. 
"Written by an able scientific writer and beautifully illustrated."— ilfrctanic'x MagaMine. 

HANDBOOK OF ELECTRICITY AND MAGNETISM, By Dr. 

Lardner. Edited by G. C. FostbRi B.A. Post 8vo, 5s. cloth. 

" The book could not have been entrusted to anyone better calculated to preserve the terse and 
ludd style of Laxdaat,"— Popular ScUtut RevUw. 

HANDBOOK OP ASTRONOMY, By Dr. Lardner. Fourth 

Edition by E. Dunkin, F.R.A.S. Post 8vo, 9s, 6d. cloth. 

" Probably no other book contains the same amount of information in so compendious and well 
arranged a form— ceortainly none at the price at which this is offered to the public."— ^/A<ff«nMM. 

"We can do no other than pronounce this work a most valuable manual of astronomy, and we 
strongly recommend it to all who wish to acquire a general— but at the same time correcti acqnalnfr 
anoe wnfa this sublime science."— gwgr<itr;&> youmal q^ Scienct. 



DR. LARDNER'S MUSEUM OF SCIENCE AND ART, 



THE MUSEUM OP SCIENCE AND ART. Edited bv 
Dr. Lardner. With upwards of ^aoo Eneravings on Wood. In 6 Double 
Volumes, £1 is, in a new and elegant cloth oinding ; or handsomely bound in 
half-morocco, sis. 6d. 

" A cheap and Interesting publication, aHke informing and a ttracti ve. The papers combine 
cnblects of importance and great scientific knowledgob considerable Inductive powen^ and a 
popular style of treatment."— Ju*<cM^. 

The * Museum of Sdence and Art' Is the most valuable contribution that has ever been 
eaade to the Scientific Instruction of every dass of sodety."— Sir DAVID BRBMrsTBR, la the 
WfrthBrMsAXevitJif, 

*•* Separate books formed from the above, fully Illustrated, suitable for 
Workmen's Libraries^ Science Classes, etc. 



thmimon Thinga Jttxplained, 5s. 
The Micraaeope, as. doth. 
Popular €teology* %s, 6d, cloth. 
Popular Phyaioa. 2s. 6d, cloth. 



8teatn and ita Uaea, zs. cloth. 
PopuUtr Aatronomy. 4s. 6<2.cloth. 
The Bea arid White ArUa, ». cloth. 
The XHeetrie Telegraph, it. 



Dr» Lardner'8 School Handbooks* 

NATURAL PHILOSOPHY POR SCHOOLS. Fcap. 8vo, y. (4, 

"Avery convenient class-book for Junior students in private schools. —British QMoriniy 
iUview, 

ANIMAL PHYSIOLOGY POR SCHOOLS. Fcap. 8vo, 35.6^. 

" Clearly written, well arranged, and ezcellentiy illustrated."— GentoMr'x ChrmiOe. 

THE ELECTRIC TELEGRAPH. By Dr. Lardnbr. Re- 

vised by E. B. Bright, F.R.A.S. Fcap. 8vo, as. 6d. cloth. 
** One of the most readable books extant on the Electric Tel^raph."— ^m^^^A Jitckanie, 

D 
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OHEMIOAL MA NUFAOTURES , OHBMISTBY~ 

Mefrigeratingy etc. 

REFRIGERATING AND ICE^MAKING MACHINERY: 
A Descriptive Treatise for the Use of Persons Employing Refrigerating 
and Ice-Making Installations, and others. By A. J. Wallis-Taylbr, C.E. 
Assoc. Member Inst. C.E. With Illustrations. Crown 8vo, 75. 6^. cloth. 

IJust publiihtd 

"Practical, explicit and profusely Illustrated."— t;/ajrf<m/ Herald. 

Chemistry for Engineers^ etc. 

ENGINEERING CHEMISTRY : A Practical Treatise for the 
Use of Analytical Chemists, Engineers. Iron Masters, Iron Founders, 
Students, and others. Comprising Methods of Analysis and Valuation of the 
Principad Materials used in Engmeering Work, with numerous Analyses, 
Examples, and St^gestions. By H. Joshua Phiixipb, F.I.C, F.C.S. 
formerly Analytical and Consulting Chenust to the Great Eastern Railway. 
Second Edition, Revised and Enlarged. Crown 8vo, 400 pp., with Illustra- 
tions, los. &<. cloth. \Juit published. 
** In this work the author has rendered no small service to a num«rous body of practical men. 



The analytical methods may be pronounced most satisfactory, being as accurate as tlie 
\x required of engineering chemists penDits."—C/ufHical News. 
The book will be very useful to those who require a handy and coadse rtsume of approved 



methods of analysing and valuing metals, oils, fuels. Sec. It is, m fact, a work for chemists, a gnids 
to the routine of^the engineering laboratory. . . . The book is full of good things. As a nudU 
book of technical analysis, it is very welcome."— ^M^^r. 

" The analytical methods given are, as a whole, such as are likely to give rapid and trust- 
worthy results in experienced hands. There is much excellent descriptive matter in the work, the 
chapter on ' Oils and Lubrication ' being specially noticeable in this tespoct."— Engineer. 

Manufacture of Explosives, 

NITRO-EXPLOSIVES : A Practical Treatise concerning the 
Properties, Manufacture, and Analysis of Nitrated Substances; including 
the Fulminates, Smokeless Powders, and Celluloid. By P. Gerald Samforo, 
F.I.C, F.C.S. With numerous Illustrations. Crown 8vo, 95. cloth. 

[Just published. 
" Mr. Sanford goes steadily through the whole list of explosives commonly used. He names 

any given explosive, and tells us of what it is composed and how it is manu&ctured. The book is 

excellent throughout, and we heartily recommend \i."—The Engineer. 

Explosives and J>angerous Goods. 

DANGEROUS GOODS : Their Sources and Properties, Modes 
of Storage, and Transport. With Notes and Comments on Accidents aris- 
ing therefrom, together with the Government and Railway Classifications, 
Acts of Parliament, &c. A Guide for the use of Government and Railway 
Officials, Steamship Owners, Insurance Companies and Manufacturers and 
users of Explosives and Dangerous Goods. By H.Joshua Phillips, F.I.C., 
F.C.S., Author of "Engineering Chemistry, &c." Crown 8vo, 350 pp.. 95. 
cloth. IJyst publtsnM, 

Explosives* 

A HANDBOOK ON MODERN EXPLOSIVES. Being a 
Practical Treatise on the Manufacture and Application of Dynamite, Gnn* 
Cotton, Nitro-Glycerine, and other Explosive Compounds. Including the 
Manufacture of ColkKlion-Cotton. By M. Eisslbr, Author of " The Metal- 
lurgy of Gold," &c. Crown 8vo, 105. 6d. cloth. 
"Useful not only to the mmer, but also to officers of both services to whom blasting and the 

us^ of explosives generally may at any time become a necessary auxiliary." — Nature. 

" A veritable mine of mtomuibcn on the subject of explosives evployed for Boilitary, minkig 

and blasting purposes."— 'tfr>My and Navy GaseUe. 

Alkali Trade, Manufacture of Sulphuric Acid, etc. 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Sbda, and Bleaching Powder. 
By John Lomas, Alkali Manufacturer, Newoastle-upon-Tvne and London. 
With 232 Illustrations and Working Drawings, and containing 390 pages of 
Text. Second Edition, with Additions. Super-royal 8vo, £1 10s. cloth. 

" This book is written by a manufacturer for manu&ctureis. The irorUng details of the most 
approved forms of apparatus axe given, and these aza accompanied by bo lea than 13* wood ea* 
gravlags* all of which may be used for the purposes of constnictloo. Every step in the mann* 
wrture Is very fully described in this manual, and each improvement explained. "->^/Atfn<7Mm. 



CHEMICAL MANUFACTURES, CHEMISTRY, etc, 35 



The Blowpipe* 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. Containing all known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making Apparatus. By Lieat.- 
Colonel W. A. Ross, R.A., F.G.S. With i3o Illustrations. Second Edition, 
Revised and Enlarged. Crown 8vo, 5s. cloth. 

"The student who goes throaeh the course of experimentatton here laid down win gala 
a better Insight into inorganic chemistry and mineralogy than If he had 'got up' any of the Bert 
text-books, and passed any number of examinations in their contents."— CAmw^Im/ Ntws* 

Com/mercial CTietniccU AnalysiSm 

THE COMMERCIAL HANDBOOK OF CHEMICAL ANA^ 
LYSIS; or. Practical Instructions for the determination of the Intrinsic or 
Commercial Value of Substances used in Manufactures, in Trades, and in 
the Arts. By A. Normandy. New Edition, by H.M. Noad,F.R.S. Crown 
8vo, 12s. 6d. cloth. 

" We strongly recommend this book to oar readers as a guide, alike indispensable to the 
housewife as to the pharmaceutical practitioner." — Medicml Timer. 

Dye^Wares and Colours* 

THE MANUAL OF COLOURS AND DYE-WARES : Their 
Properties, Applications, Valuations, Impurities, and Sophistications. For the 
use of Dyers, Printers, Drysalters, Brokers, &c. By J. W. Slater. Secoad 
Edition, Revised and greatly Enlarged. Crown 8vo, 75. 6d. cloth. 

"A complete encyclopaedia of the materia Hnctorim. The infonaatioin given leniecting each 
aitide is full and precise, and the methods of determining their value are given wtth claai iieni 
and are practical as well as y9lv»Xi]»."—Ch€rt*isttfHdDrtiggitt, 

Modem Brewing and Malting, 

A HANDY BOOK FOR BREWERS: Being a Practical Guide 
to the Art of Brewing and Malting. Embracing the Conclusions of Modem 
Research which bear upon the Practice of Brewing. By Herbert Edwards 
Wright, M.A. Crown 8vo, 550 pp., 12s. 6d. cloth. 

" May be consulted with advantage by the student who is preparing himself for examinational 
tests, while the scientific brewer will find in it a rtsume of all the most important discoveries ol 
modem times. The work is written throughout in a clear and concise manner, and the author takea 
great care to discriminate between vag^ue theories and well-established ficts."— Brewers' Voumai 

"We have great pleasure in recommending this handybook, and have no hesitation In 
laying that it is one of the best— if not the best— which has vet been written on the subject ol 
beier-brewing in this country, and it should have a place on the shelves of every brewer's library." 
— The Brewer's Guardian. 

Analysis and Valuation of Fuels* 

FUELS: SOLID, LIQUID, AND GASEOUS, Their Analysis 
and Valuation. For the Use of Chemists and Engineers. By H. J. Phillips, 
F.C.S., formerly Analytical and Consulting Chemist to the Great Eastern 
Railway. Third Edition. Small crown 8vo, 2S. cloth. 

" Ought to have its place in the laboratory of every metallurgical establishment, and wkermrev 
Inel Is used on a large scale."— Chemicai News. 

•• Cannot fail to oe of wide interest, especially at the present tima."— iEo^/BMcy News, 

Figments, 

THE ARTIST'S MANUAL OP PIGMENTS, Showing 
their Composition, Conditions of Permanency, Non-Permanency, and Adul- 
terations ; Effects in Combination with Each Other and with Vehicles ; and 
the most Reliable Tests of Puritv Togethes with the Science and Art 
Department's Examination Questions on Painting. By H. C. Stamdagb. 
Second Edition. Crown 8vo, as. 6d. cloth. 

" This work is indeed multum'in-parvo, and we can, with good censdence, reccunmend It to 
•U who come in contact with pigments, whether as makers, dealers or users."— CA«mA«i/ lUtHem 

Gauging, Tables and Mules for Bevenue Officers. 

Brewers, etc* 

A POCKET BOOK OF MENSURATION AND GAUGING : 
Containing Tables, Rules and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J. B. Mamt (Inland Revenue). i8mo, 4s. leather. 

** This handy and usetul book is adapted to the requirements of the Inland Revenue Depart- 
■BMit, and will be a favourite book of reference."— Cte^Hsn. 

" Should be in the hands of every practical t>rewar. "—£mv«r^ youmat. 
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INDUSTRIAL ART S, TRADES, AND MANUFACTURES. 

Cotton Spinning. 

COTTON MANUFACTURE : A Manual of Practical Instruc- 
tion in the Processes of Opening, Carding, Combing, Drawing, Doubling 
and Spinning of Cotton, the Methods of Dyeing, &c. For the Use of Opera- 
tives, Overlookers and Manufacturers. By John Listbr, Technical In- 
structor, Pendleton. 8vo, ^S. 6d, cloth. MacMitery, 
" This invaluable volume is a distinct advance in the literature of cotton manufatcture."— 
"It is thoroughly reliable, fulfilling^ nearly all the requirements desired."— (^/tuf'^w Herald. 

Flour Manufactwref Muling, etc, 

FLOUR MANUFACTURE: A Treatise on Milling Science 
and Practice. By Professor Fribdricr Kick. Translated from the Second 
Bnlareed and Revised Edition with Supplement. By H. H. P. Powlbs, 
A.-M.Inst.C.E. Nearly 400 pp. Illustrated with 38 Folding Plates, and 167 
Woodcuts. Royal 8vo, 25s. cloth. 

** TUs Taluable work Is, and win remain, tbe standard authority on the sdence of milling. . . 
The miller who has read and digested this work will have laid the foundation, so to speak, oF a sac 



cessfiii career ; he will have acquired a number of general principles which he can proceed to 
apply. In this handsome volume we at last have the accepted text-book of modem mfllmg In good, 
sonad English, which has little, if any, trace of the German idiom."— rA^ Miller. 

Agglutinants* 

CEMENTS, PASTES, GLUES AND GUMS: A Practical 
Guide to the Manufacture and Application of the various Agglutinanta re- 

S[uired in the Building, Metal- Working, Wood-Working and Leather- Work- 
ng Trades, and for Workshop, Laboratory or Office Use. With upwards of 
900 Recipes and Formulas. By H. C. Standagb. Crown Bvo, u. cloth. 
" We hare pleasure iu speaking favourably of this volume. So far as we have had experience, 
which is not mconsiderable, this manual is trustworthy."— ^/A«M«Mm. 

" As a revelation of what are considered trade secrets, this book will arouse an amount of 
curiosity among the large number of industries it txuxtties."— Daily Chronicle. 

Soap-mdking* 

THE ART OF SOAP-MAKING: A Practical Handbook of the 
Manufacture of Hard and Soft Soabs, Toilet Soaps, etc. By Albxandbr Watt, 
Fifth Edition, Revised, including Modern Candle-Making. Crown 8vo, ys.6d, 
cloth, [Just published. 

" The work will provo very osoftil, not merely to the technological student but to OM pimctlcal 

floap-boHer who wisoBS to understand the theory of his met."— Chemical News, 

" A thorougfahr practical treatise on an art which has almost no lltemUwe in our languagaw 

We congratulate Um authof on the socoom of Us ende a vo ur to fiU a void la English tecludaumenF 

tore."— iVieAfnr. 

Baper Making* 

PRACTICAL PAPER-MAKING: A Manual for Paper-makers 
and Owners and Managers of Paper- Mills. With Tables, Calculations, &c. 
By G. Clappbrton, Paper-maker. With Illustrations of Fibres from Micro- 
Photographs. Crown 8vo, ;js. cloth. [Just published, 
" The author caters for the requirements of responsible nUn hands, apprentices, &c., whilst 
this "»fl"'ia' will be found of great service to students of technology, as weQ as to veteran papet 
makers and mill owners. The illustrations form an excellent feature."— Pat>er Trade Review. 

We recommend everybody interested in the trade to get a copy of this thoroughly practical 
book."— J'a^er MaJUttgr. 

Paper Making* 

THE ART OF PAPER MAKING : A Practical Handbook of the 
Manufacture of Paper from Rags, Esparto, Straw, and other Fibrous Materials, 
Including the Manufacture of Pulp from Wood Fibre, with a Description ox 
the Machinery and Appliances used. To which are added Details of 
Processes for Recovering Soda from Waste Liquors. By Albxandbr Watt, 
Author of " The Art of Soap-Making" With lUusts. Crown 8vq, 7s, 6d, cloth. 
" It may be regarded as the standard woric on the subject. The book Is full of valuable la- 
formation. The ' Art of Paper-making,' is In every respect a model of a test-book, either for a 
technical class or for the private student."— i'c/crcfu/ PrifUiftg- Trades Jeurttal, 

JLeather Manufactwre* 

THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook, in which the Operations of Tanning, Currying^ and 
Leather Dressing are fully Described, and the Principles of Tanning Ex- 
plained, and many Recent Processes Introduced ; as also the Methoos for 
the Estimation of Tannin, and a Description of the Arts of Glue Boiling, Gnt 
Dressing, &o. By Albxandbr Watt. Crovm 8vo, 95. cloth. 
*' A sound, comprehensive treatise on tanning and its accessories. It Is an emineatly valuable 
production, which redounds to tho credit of bou author and publishers."— CAowta/ Review, 
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Watch Adtjustinff. 

THE WATCH ADJUSTER'S MANUAL: A Practical Guide 
for the Watch and Chronometer Adjuster in Making, Springing, Timing 
and Adjusting for Isochronism, Positions and Temperatures. By C. E. 
Fritts. 370 pages, with Illustrations, 8vo, z6s. cloth. \Ju&t published. 

Horology. 

A TREATISE ON MODERN HOROLOGY, in Theory and Prae- 
tice. Translated from the French of Claudius Saumibr, ez-Director oi the 
School of Horology at Ma9on, by Julisn Tripplin, F.R.A.S., Besan^n 
Watch Manufacturer, and Edward kigg, M.A., Assayer in the Royal Mint. 
With 78 Woodcuts and 22 Coloured Copper Plates. Second Edition. Super- 
royal 8vo, £7 25. cloth ; £a los. half-calf. 
" There is no horoloelcal work in the English l|ngnage at all to be compared to this prodoc* 
tfoo of M. Saunier's for deamess and completeness. It is alike good as a guide for the student and 
■i a reference for the experienced horologist and skilled workman."— /^^ro/tseios/ youmat, 

" The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are indebted for the mechanical superiority over their English brethren 
-4n&ct. the Book of Books, is M. Saunier's 'Treatise.'"— ;ra«rAi9f*6«r. yewelUr and Silversmith, 

Watchmaking. 

THE WATCHMAKERS HANDBOOK. Intended as a Work- 
shop Companion for those engaged in Watchmaking and the Allied Mechani- 
cal Arts. Translated from the French of Claudius Saunibr, and considera> 
ably enlarged by Julibn Tripplih, F.R.A.S.i Vice-President of the 
Horological Institute, and Edward Rigo, M.A., Assayer in the Royal Mint. 
With numerous Woodcuts and 14 Copper Plates. Third Edition. Crown 
8vo, 9s. cloth. 

" Each part is truly a treatise in Itself. The arrangement Is good and the language Is clear and 
dse. It is an admirable guide for the young watchmaker."— ffui^McriMSf'* 
•• It Is impossible to speak too highly of its excellence. It ftilfib every requirement In a hand- 
book intended for the use ol a workman. Should be found In every workshop."— fFoAcilk and 
Clockmaker. 

'* This book contains an immense number of practical details bearing on the dally occupatfan 
of a watchmaker."— fTo/cAma^trr and Mttahuorktr (Chicago). 

Watches and Timekeepers. 

A HISTORY OF WATCHES AND OTHER TIMEKEEPERS, 

By Jambs F. Kendal, M.B.H.Inst. is. td. boards; or 25. td, cloth gilt. 

*' Mr. Kendal's book, for its size, is the best which has yet appeared on this subject In tho 
fftigHgii language."— /»<fwx/r^f. 

" Open the Dook where you may, there is interesting ihatter in it concerning the ingenloaf 
devices of the ancient or modem horologer. The subject is treated in a liberal and entertaining 
spirit, as might be expected of a historian who is a master of the QX9XK."—S<i^rday Review^ 

JEHectrolysis of Gold, Silver, Copper, etc* 

ELECTRO-DEPOSITION : A Practical Treatiu on the Electrolysis 
0/ Gold, Silver, Copper, Nickel, and other Metals and Alloys. With descrip- 
tions of Voltaic Batteries, Magneto and Dynamo-Electric Machines, Ther- 
mopiles, and of the Materials and Processes used in every Department of 
the Art, and several Chapters on Electro- Metallurgy. By Albzamdbr 
Watt, Author of " Electro-Metallurgy," &c. Third Edition.Revised. Crown 
8vo, 95. cloth. 
"Eminently a book for the practical worker In electro-depodtlon. It contains practical 

dOKriptions of methods, processes and materials as actually pursued and nsed In the workshop." 

^Bnginter, 

EHectrO'-MetaUurgy. 

ELECTRO-METALLURGY; Practically TreaUd. By Alexandef 

Watt, Author of " Electro-Deposition,** &c Tenth Edition, including the 
most recent Processes, ismo, ^5. cloth boards. 

"From this book both amateur and artttan may lean everything neceasaiy for the nccessful 
IWoeoCTitton of electroplating."— /#vm. 

Working in Gold; 

THE JEWELLER'S ASSISTANT IN THE ART OF WORK- 
ING iff GOLD : A Practical Treatise for Masters and Workmen, Compiled 
from the Experience of Thirty Years' Workshop Practice. By Gborob E. 
Gbb, Author of " The Goldsmith's Handbook," &e. Cr. 8vo, ys. 64. cloth. 

•* This manual of technical education Is apparently destined to be a valuable auxiliary to a 

idicraft which is certainly capable of great improve] " -"• ~" 

" Very useful in the workshop, as the knowfedge 



tiandicraft which is certainly capable of great improvement."— 7Vk« Tinus. 

wedge is practical, having been acquired bylouir 
experience, ^nd all the recipes and directions are guaranteed to be SttcoesifiiL"- ynv/^:^ ojm 



Metalmorktr, 
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EHectroplating* 

ELECTROPLATING: A Practical Handbook on the Deposi- 
tion of Copper, Silver, Nickel, Gold, Aluminium, Brass, Platinum, &c. &c. 
With Descriptions of the Chemicals, Materials, Batteries, and Dynamo 
Machines used in the Art. By J.W.Urquhart.C.E. Third Edition. Cr.8vo,5S. 
** An excellent work, givins the newest information."— ^(9fv/«!^a/ ycurnai, 

BUectrotyping* 

ELECTROTYPING . The Reproduction and Multiplication ofPHnt- 
ing Sftrfacti and Works of Art by the Electro-deposition of Metals, By J. W. 
Urquhart, C.E. Crown 8vo, 5s. cloth. 
" The book is thoroughly practical. The reader Is, therefore, conducted tluouf h the leading 

laws of electricity, then through the metids used by electrotypers, the apparatus, andthe depodtlag 

prooeases, up to the final preparation of tlie werk."— .<<rr journal, 

€foldamith8' Work, 

THE GOLDSMITH'S HANDBOOK. By George E. Gee, 
leweller, &c. Third Edition, considerably Enlarged, xamo, 3s. 64. cl. bds. 
"A good, sound educator, which will be accepted as an ai\itbonxy."—ffcroio£^icai youmal. 

SUverstnitha' Work, 

THE SILVERSMITH'S HANDBOOK. By George E. Gee, 
Jeweller, &c. Second Edition, Revised. i2mo, 3<. 6d. cloth, 

"The chief merit of the work is its practical character. . . The workers in the trade will 
Vwedlly discover its merits when they sit down to study IW'—Ent^/isk Mechanic 
\* The above two works together^ strongly half-boundt price ys. 

Sheet Metal Working* 

SHEET METAL WORKER'S INSTRUCTOR: Comprising 
a Selection of Geometrical Problems and Practical Rules for Describing the 
Various Patterns Required by Zinc, Sheet-Iron, Copper, and Tin-Plate 
Workers. By Reuben Henry Warn, Practical Tin-Plate Worker. New 
Edition, Revised and greatly Enlarged by Joseph G. Horner, A.M.I.M.E., 
Author of •• Pattern Making," &c. Crown 8vo, 254 pages, with 430 Illus- 
trations. 7s. 6d., cloth. [Just published. 

Srectd and Siscuit Saking. 

THE BREAD AND BISCUIT BAKER'S AND SUGAR^ 
BOILBR*S ASSISTANT. Including a large variety of Modern Recipes. 
Bv Robert Wells, Practical Baker. Crown 8vo, zr. cloth. 
" A large number of wrinkles for Uie ordinary cook, as well as the baket."Satun^4^y Revitm. 

Confectionery for Motels and Restaurants* 

THE PASTRYCOOK AND CONFECTIONER'S GUIDE. 
For Hotels, Restnurants and the Trade in general, adapted also for Family 
Use. By Robert Wells. Crown 8vo, as, cloth. 
■• We cannot speak too higtily of thu really excellent work. In these days of keen competitloik 
car readers cannot do better than purchase this \)ook."—BaJUrs' Tinus. 

Ornamental Confectionery. 

ORNAMENTAL CONFECTIONERY : A Guide for Bakers, 
Confectioners and Pastrycooks ; including a variety of Modern Recipes, and 
Remarks on Decorative and Coloured Work. With 139 Original Designs. 
By Robert Wells. Crown Bvo, cloth gilt, 5s. 

*' A valuable work, practical, and should be in the hands of every baker and confectioner. The 
nastrative desicns are alone worth treble the amount chu^ed for the whole work."— ^o^fecrx' Timts. 

Flour Confectionery. 

THE MODERN FLOUR CONFECTIONER. Wholesale and 
Retail. Containing a large Collection of Recipes for Cheap Cakes, Biscnits, 
&c. With Remarks on the Ingredients used in their Manufacture. By 
R. Wells. Crown Bvo, as. cloth. 

Laundry Work. 

LA UNDRY MANAGEMENT. A Handbook for Use in Private 
and Public Laundries, Including Descriptive Accounts of Modern Machinery 
and Appliances for Laundry Work. Small crown 8vo, as. cloth. 
** This book should certainly occupy an honoured place on the shelves of aJl housekeepers 
who wish to keep themselves au amrant of the newest appliances and methods."— rA« Queen. 
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HANDTBOOKS FOR HANDICRAFTS. 

By PAUL N. HASLUCK, 

Editor of " Work " (New Series) ; Author of " Lathework," " Milumq 

Machines," &c. 
Crown 8vo, 144 pages, cloth, price is. each. 



These HkJUDYBooKS have been written to supply information for "WoKKUEVt 
Students, and Amateurs in the several Handicrafts^ on the actual Practice of 
the Workshop, and are intended to convey in piatn language Technical Know- 
ledge of the several Crafts. In describing the processes employed, and themanipu' 
lotion of material^ workshop terms are used ; workshop practice is fully explained ; 
and the text is freely illustrated with drawings of modem tools, applianceSt and 
processes, 

THE METAL TURNER*S HANDYBOOK, A Practteal Manual 
for Workers at the Foot-Lathe. With over 100 Illustrations. Price is. 
" The book vill be of service alike to the amateur and the artisan turner. It displays thorongh 

knowledge of the S}ibiecL"—Sc9tsvtan. 

THE WOOD TURNER'S HANDYBOOK, A Practical Manual 

for Workers at the Lathe, With over 100 Illustrations. Price is. 
"We recommend the book to young turners and amateurs. A multitude of workmen haT« 
bitberto sought In rain for a manual of this special 'mdastrY."'~M€chanicai World, 

THE WATCH JOBBER'S HANDYBOOK. A Practical Manual 
on Cleamingi Repairing, and Adjusting, With upwards of 100 Illustrations. 
Priee is. 
"We strongly advise all young persons connected with the watch trade to acquise and study 

this Inexpensive woxk."^CUrA€HiveU ChronicU, 

THE PATTERN MAKER'S HANDYBOOK. A Practical 

Manual on the Construction oi Patterns for Founders. With upwards of 
ICO Illustrations. Price is. 
" A most valuable, if not indispensable, manual for the pattern maker."— J^m^wAt^^. 

THE MECHANICS WORKSHOP HANDYBOOK. A Practical 
Manual on Mechanical Manipulation. Embracing Information on various 
Handicraft Processes, with Useful Notes and Miscellaneous Memoranda! 
Comprising about 200 Subjects. Price is. 
" A very clever and useful book, wbica should be found in every workshop ; and It should 

certainly find a place in all technical scYio6is." —Saturday Review. 

THE MODEL ENGINEER'S HANDYBOOK. A Practical 
Manual on the Construction of Model Steam Engines. With upwards of 100 
illustrations. Price is. 
" Mr. Hasluck has produced a very good little book."~^MtZi^n 

THE CLOCK JOBBER'S HANDYBOOK. A Practical Manual 
OH Cleaning, Repairing, and Adjusting, With upwards of 100 Illustrations. 
Price IS. 
" It is of inesdmaUe service to those commencing the trade,"— Coventry Standard, 

THE CABINET WORKER'S HANDYBOOK , A Practical 

Manual on the Tools, Materials, Appliances, and Processes employed in 

Cabinet Work. With upwards of 100 Illustrations. Price is. 

*' Mr. Hasluck's thoroughgoing little Handybook is amongst the most practical guides w< 
for beginners in cabinet-work."— ^ia/Mn^ay Review. 



THE WOODWORKER'S HANDYBOOK OF MANUAL IN- 
STRUCTION, Embracing Information on the Tools, Materials, Appliances 
and Processes employed in Woodworking. With 104 Illustrations. Price i«. 

ryust published, 

THE METALWORKER'S HANDYBOOK. With upwards of 100 
Illustrations. [In preparation, 

%* Opinions of the Press. 

" Written by a man who knows, not only how work ought to be done, but how to do It, and 
Imw to convey ms knowledge to othtts."—£iigineerin£r. 

" Mr. Hasluck writes admirably, and gives complete instructions." — En^^ineer. 

" Mr. Hasluck combines the experience of a practical teacher with the manipulative skill and 
scientific knowledge of processes of the trained mechanician, and the manuals are manrels of 
what can be produced at a popular ipiAce.*'— Schoolmaster. 

" Helpful to workmen of all ages and degrees of experience."— ZteiO' Chronicle, 

" Practical, sensible, and remarkably cheap."-~youtnalo/'£dueatioH. 

*' Concise, clear and pncticaVSaturday Review, 
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COMMERCE, COU NTING-HOUSE WO RK, TABLES, ete. 

Commercial French. 

A NEW BOOK OF COMMERCIAL FRENCH: Grammar- 
Vocabulary — Correspondence — Commercial Documents — Geography — 
Arithmetic — Lexicon. By P. CxRROui, Professor in the City High School 
J.— B. Say (Paris). Crown 8vo, 4*. 6d. cloth. ZJtfSt published. 

Commercial Education. 

LESSONS IN COMMERCE. By Professor R. Gambaro, of 
the Royal High Commercial School at Genoa. Edited and Revised by Jambs 
Gault, Professor of Commerce and Commercial Law in King's College, 
London. Second Edition, Revised. Crown 8vo, 3s. 6d. c\oth,[Jvst publish€d. 



*' The publishers of this work have rendered considerable service to the cause of commezdal 
•dDcation Sy the opportune production of this volume. . . . The work is peculiarly acceptabl* 
to English readers and an aamirable addition to existing class-books. In a phrase, we think th* 



woric attains its object in furnishing a brief account of those laws and customs of British trade with 

which the commercial man interested therein should be familiar."— CAamAfr ofComfneruyoumaL 

•• An invaluable guide in the hands of tliose who are preparing for a commercial career." 

Counting Ho%isu 

Foreign Commercial Correspondence. 

THE FOREIGN COMMERCIAL CORRESPONDENT: Being 
Aids to Commercial' Correspondence in Five Languages— English, French, 
German, Italian, and Spanish. Bv Comrad E. jBakbs. Second Edition* 
Crown 8vo, 35. 6d. cloth. 

*' Wboerer wishes to correspond In all the languages mentioned by Mr. Baker cannot do bettat 
liiaB itndy this work, the materials of which are excellent and conveniently arranged. They constat 
not of entire specimen letters but— what are far more useful— short passages, sentences, or 
phiases expressmg the same general idea in various forms."— Athtnaufn. 

"A careful examination has convinced us that it is unusually complete, well arranged, anA 
reUabie. The book ta a thoroughly good oixe."—Schaolmaster. 

Accounts for Manufacturers. 

FACTORY ACCOUNTS: Their Principles and Practice. A 

Handbook for Accountants and Manufacturers, with Appendices on the No- 
menclature of Machine Details ; the Income Tax Acts ; the Rating of Fac- 
tories; Fire and Boiler Insurance; the Factory and Workshop Acts, &c.| 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emilb Garcke and J. M. Fells. Fourth Edition, Revised and En- 
larged. Demy 8vo, 350 pages, 6s. strongly bound. 

** A venr interesting description ofthereqtdrements of Factory Accounts. . . . the principle 
of mimllntnig the Factory Accounts to the general commercial books Is one which we thorongnly 
■giee with."— A ccouHiants' youmal. 

" Characterised by extreme thoroughness. There are few owners of factories who would not 
derive great t>eBefit from the perusal of this most admirable work."— Lctal Gcvemmtnt CkrvuieU, 

Modem Metrical Units and Systems. 

MODERN METROLOGY : A Manual of the Metrical UniU 
and Systems of the Present Century, With an Appendix containing a proposed 
English System. By Lowis D'A. Jackson, A.M.Inst.C.E., Author of *' Aid 
to Survey Practice," &c. Large crown 8vo, 12s. 64. cloth. 

*' We recommend the work to all Interested in the practical reform of our weights and mea> 
."—Naturt. 



The Metric System^ and the British Standards. 

A SERIES OF METRIC TABLES, in which the British Stand- 
ard Measures and Weights are compared with those of the Metric System at Resent 
in Use on the Continent. By C. H. Dowlimg, C.E. 8vo, ios. 64. strongly Donnd. 

*'Mr. Dowling's Tables are well put together as a ready'reckoner for the coovendon of one 
system Into the otnei."-~At^naum. 

Iron Shipbuilders^ and Merchants' Weight Tables* 

I RON 'PLATE WEIGHT TABLES: For Iron Shipbuilders, 
Engineers, and Iron Merchants. Containing the Calculated Weights of up- 
wards of 150,000 different sizes of Iron Plates, from i foot by 6 in. by } in. to 
10 feet bv 5 feet by i in. Worked out on the basis of ao lbs. to the square 
foot of Iron of x mch in thickness. Carefully compilea and thoroughly Re- 
vised by H. BuRLiMsoM and W. H. Simpson. Oblong 4to, 25s. half-bound. 

**Thls work will be found of great utility. The authors hare had much practical experience 
of wlutt is wanting In making estimates; and the use of the book will save mvcb time in maUsg 
elabocate calculanons."— £>tf7^A Mtchanic, 
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€JhcLdwick'8 Calculator for Numbers and Weights 
Combined, 

THE NUMBER, WEIGHT, AND FRACTIONAL CALCU- 
LATOR, Containing upwards of 350,000 Separate Calculations, showing at 
a glance the value at 422 difierent rates, ranging from rh^^ ^^ & Penny to 
SOS. each, or per cwt., and £20 per ton, of any number ot articles consecn- 
tively, from i to 470. — Any number of cwts., qrs., and lbs., from x cwt. to 490 
cwts.-— Any number of tons, cwts., qrs., and lbs., from i to x,ooo tons. By 
William chadwick, Public Accountant. Third Edition, Revised and Im- 
proved. 8vo,i85., strongly bound for Office wear and tear. 
tsr Is adapted for the use of Accountants and Auditors, Railway Companies, 
Canal Companies, Shippers, Shipping Agents, General Carriers, etc. Ironfounders, 
Brassfounders, Metal Merchants, Iron Manufacturers, Ironmongers, Engineers, 
Machinists, Boilet Makers, Millwiights, Roofing, Bridge and Girder Makers, Colliery 
Proprietors, etc. Timber Merchants, Builders, Contractors, Architects, Surveyors, 
Auctioneers, Valuers, Brokers, Mill Owners and Manufacturers, Mill Furnishers, 
Merchants, and General Wholesale Tradesmen. Also for the Apportionment of 
Mileage Charges for Railway Traffic, 

*' It Is as easy of reference for any answer or any number of answers as a dictionary, and thft 
■eferences are eren more quickly made. For making up accounts or estimates the book mnst 
prove invaluable to all who have any considerable quantity of calculations involving price and 
measure in any combination to do." — Engrineer. 

Harben's Comprehensive Weight CalculatoT* 

THE WEIGHT CALCULATOR. Being a Series of Tables 
*npon a New and Comprehensive Plan, exhibiting at One Reference the exact 
value of any Weight from x lb. to 15 tons, at 300 Progressive Rates, from id 
to x68s, per cwt., and containin|; x86,ooo Direct Answers, which, with their 
Combinations, consisting of a single addition (mostly to be performed at 
sight), will afiord an aggregate of 10,266,000 Answers; the whole being calcn- 
lated and designed to ensure correctness and promote despatch. By Hbmrt 
Harbbn, Accountant. Fifth Edition, carerally Corrected. Royal 8v0| 
£1 5s. strongly half-bound. [Jms^ published^ 

" A practical and useful work of reference for men ci business generally ; it b the best of the 
Uad we nave snetx."— Ironmonger, 

*'0f priceless value to bus£iess men. It b a necettaty book in aU mercantile offioes."— >S%</^ 
ntH Indtpmdent, 

Harben^s Comprehensive Discount Ouide^ 

THE DISCOUNT GUIDE, Comprising several Series of 

Tables for the use of Merchants, Manufacturers, Ironmongers, and others, 
by which may be ascertained the exact Profit arismg from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise any required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from x| to 
90 per cent.| Tables of Discount from x^ to 98I per cent., and Tables of Com- 
mission, &c., from I to xo per cent. By Henry Harben, Accountant. New 
Edition, Revised and Corrected. Demy 8vo, 544 pp., £1 55. half-bound. 

*' A book such as thb can only be appreciated by business men, to whom the savtaiflf of time 
mnnm saving of money. We have the tugh authority of Professor J. R. Young that the tal>lei 
tluroughout the work are constructed upon strictly accurate principles. The woric b a model 
of typ^raphical cleamess, and must prove of great vahie to merchants, manufactiuera^ and 
general traders."— frAirA Trade youmtU. 

New Wages Calculator, 

TABLES OF WAGES at 54, 52, 50 and 48 Hours per Week. 
Showing the Amounts of Wages from One-quarter-of-an-hour to Sixty-four 
hours in each case at Rates of Wages advancing by One Shilling from 45. to 
S5S. per week. By Thos. Garbutt, Accountant. Square crown 8vo, 65. 
half-bound. \Just published. 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAC TRADES' COMPANION. For 

expeditiously ascertaining the Value of any Goods bought or sold by Weighti 
from IS, per cwt. to iias.jaer cwt., and from one farthing per pound to one 
shilling per pound. By Thomas Downie. 396 pp., 9s. leatner. 

** A most useful set of tables ; nothing Mice them before ezbted. — ^MiUlMf' Akw«. 

** Although specially adapted to the iron and metal trades, the tablet will be found oeeful in 
tvsqr other bnmeM in wlilch metdiandite b bought and sold by welglit."— Jefltfrnv Mews, 
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"DIRECT CALCULATOR S," 

By M. B. COTSWORTH, of Holgate, York. 

QUICKEST AND MOST ACCURATE MEANS OF CALCULATION EN9WN. 

EMSUBB ACCURACY and SPEED WITH EASE, SAVE TIME and MONEY. 
Aooomnts may be charged out or cheeked by these means In about one 
third he time required by ordinary methods of calcnlation, Theie 
unriTalled << CalcnlatorB ** have very clear and original oontri¥ancee 
for instantly finding the exact ansver, by its fixed position, vithont 
e¥en sighting the top or side of the page. They are Taried in arrange- 
ment to salt the special need of each particular trade. 
All the leading firms now use Calculators, even where they employ experts, 
N.B.— Indicator letters in brackets should be quoted. 

** RAILWAY &^ TRADERS' CALCULATOR " (R. & T.) los. 6d. 
Including Scale of Charges for Small Parcels by Merchandise Trains. 
" Direct Calculator" — the only Calculator published giving exact charge for 
Cwts., Qrs. and Lbs., together. " Calculating Tables" for every id. rate to 
loos. per ton. " Wages Calculator." " Percentage Rates." " Grain, Flour, 
Ale, &c., Weight Calculators." 

*• DIRECT CALCULATOR (I R) " including all the above except 
" Calculating Tables." ys, 

** DIRECT CALCULATOR (A)" by Ji., 25. each opening, exact 
pence to 40s. per ton. 55. 

*' DIRECT CALCULATOR (B) " by id,, 45. each opening, exact 
pence to 40s. per ton. 45. 6d. 

*' DIRECT CALCULATOR (C) " by id. (with Cwts. and Qrs. to 
nearest farthing), to 40s. per ton. 4s. 6d. 

''DIRECT CALCULATOR (Ds) " by id. gradations. (Single Tons 
to 50 Tons, then hj^ fifties to 1,000 Tons, with Cwts. values oelow in exact 
pence payable, fractions of id, and upwards being counted as id. 6s. 6d. 

"DIRECT CALCULATOR (D) " has from 1,000 to 10,000 Tons in 
addition to the (Ds) Calculator. 7s. 6d. 

''DIRECT CALCULATOR (Es) " by id. gradations. (As (D) to 
1,000 Tons, with Cwts. and Qrs. values shown separately to the nearest 
farthing). 55. 6d. 

*' DIRECT CALCULATOR (E)" has from 1,000 to 10,000 Tons in 
addition to the (Es) Calculator. 6s. 6d. 

** DIRECT CALCULATOR (F) " by id., 25. each opening, exact 
pence to 40s. per ton. 45. 6d. 

" DIRECT CALCULATOR (G) " by id., is. each opening ; 6 in. by 
9 in. Nearest \d. Indexed (G I) 35. 64. 2s. 6d. 

" DIRECT CALCULATOR (H) " by id., is. each opening ; 6 in. by 
9 in. To exact pence. Indexed (H I) 3s. 6d. 2S. 6d. 

'^ DIRECT CALCULATOR (Ky Showing Values of Tons, Cwts. 
and Qrs. in even pence (fractions of id. as id.), for the Retail Coal Trade. 
45. 6d, 

"RAILWAY AND TIMBER TRADES MEASURER AND CAL- 
CULATOR (T)" (as prepared for the Railway Companies). The onljr book 
published giving true content of unequal sided and round timber by eighths 
of an inch, quarter girth. Weights from Cubic Feet — Standards, Superficial 
Feet, and Stone to Weights — Running Feet from lengths of Deals— Standard 
Multipliers— Timber Measures— Customs Regulations, &c. 3s. 64« 
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AGRICULTURE, FARMING, G ARDENING, ete. 

JDr. JFream^s New Edition of ^^The Standard 
Treatise on Agriculture,'' 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT: A Compendium of Husbandry. Originally 
Written bv William Youatt. Thirteenth Edition, entirely Re-written, 
oonsiderablv Enlarged, and brought up to the Present Requirements of 
AgriciUtural Practice, by William Frbam, LL.D., Steven Lecturer in the 
University of Edinburgh, Author of "The Elements of Agriculture," &o. 
Royal 8vo, i.ioo pp., with over 450 Illustrations. £1 xis. 6d. strongly and 
handsomely bound. 

Extract from Publishers' Advbrtisbmbht. 

" A treatise that made its original appearance In the first decade of the century, and that enters 
apon its Thirtaenth Edition before the century has run its cotuse. has undoubtedly established its 
position as a work of permanent value. . . The phenomenal progress of the last dozen years in the 
Fractiee and Science of Farming has rendered it necessary, however, that the volume should be 
ra-written,. . . . and for this undertaking the publishers were fortunate enough to secure the 
■enrlces of Dr. FRBAM. whose high attainments in all matters pertaining to agriculture have been 
so emphatically recognised by tiie highest professional and official authorities. In carrying 
out his editorial duties. Dr. Fkuau has been favoured with valuable contributions by Prof. J. 
WORTLEY AXB, Mr. E. BROWN, Dr. BERNARD DVER. Mr. W. J. MALDEN, Mr. R. H. REW, 

Prof. SHBLDON, Mr. J. Sinclair, Mr. Sanders Spencer, and others. 

" As regards the Ulustrations of the work, no pains have been spared to make them as repre* 
•entative and characteristic as possible, so as to be practically usefulto the Farmer and Grazier." 

Summary of Contents. 



Book I. On the Varieties, Breed- 
iHQ, Rearing, Fattening, and 
Management of Cattle. 

Book II. On the Economy and Man- 
agement OF THE Dairy. 

Book III. On the Brbedino, Rear- 
ing, AND Management of Horses. 

Book IV. On the Breeding, Rear- 
ing, AND Fattening of Sheep. 

Book V. On the Breeding, Rearing, 
AND Fattening of Swine. 

Book VI. On the Diseases or Live 
Stock. 



Book VII. On the Breeding, Rear- 
ing, AND Management of Poultry, 

Book VIII. On Farm Offices and 
Implements of Husbandry. 

Book IX. On the Culture and Mah- 

AGEMENT OF GrASS LaNDS. 

Book X. On the Cultivation and 

Application of Grasses, Pulse, 

AND Roots, 
Book XI. On Manures and their 

Application toGrass Land&Crops 
Book XII. Monthly Calendars or 

Farmwork. 



%* Opinions of the Press on the New Edition. 

" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work 
which will at once become the standard classic of the farm practice of the country. We believe 
that it will be found that it has no compeer among the many works at present in existence. . . . 
The illustrations are admirable, while the frontispiece, which represents the well-known bull, New 
Year's Gift, bred by the Queen, is a work of art.''--77r« Tinus. 

" The book must be recognised as occupying the proud position of the most exhaustive work 
«f leference in the English language on the subject with which it deals." — Athenaunt. 

" Tlie most comprehensive guide to modem farm practice that exists in the English language 
to-day. . . . The book is one tliat ought to be on every faxm and inthe library of every YanA' 
mwvMi."—Jfark Lane Express. 

" In point of exliaustiveness and accuracy the work will certainly hold a pre-eminent and 
nnlque position among books dealing with scientific agricultural practice. It is, in fact, an agri- 
cnlturaf library of itself."- North British AgricultuHst. 

" A compendium of 'authoritative and well-ordered knowledge on every conceivable branch 
«f the work of the live stock farmer ; probably without an equal in this or any other country." 

Yorkshire Post, 

British Farm Live Stock. 

FARM LIVE STOCK OF GREAT BRITAIN. By Robert 
Wallace. F.L.S., F.R.S.E^ &c., Professor of Aericulture and Rursd Eco- 
nomy in tne University of Edinbnrgii. Third Eoition, thorougiily Revised 
and considerably Enlarged. With over X20 Phototvpes of Prize Stock. Demy 
8vo, 384 pp., with 70 Plates and Maps, 12s, 64. clotn. 
" A really complete work on the historjr, breeds, and management of the farm stock of Great 

Britain, and one which is likely to find its way to the shelves of every country gentleman's 

llbnury.'-rA* Times. 

" The latest edition of * Farm Live Stock of Great Britain ' is a production to be proud of, and 

Hi issue not the least of the services which its author has rendered to agricultural science." 

Scottish Fanner. 
" The book Is very attractive . . . and we can scarcely imagine the existence of a farmer 

who would not like to have a copy of this beautiful work."— A/arA Lane Express. 

"A work which will long be regarded as a standard authority whenever a concise history and 

dMcriptlon of the breeds otiive stock in the British Isles is required. '-^BelFs fFeekty Messengtr 
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Dairy Fanning. 

BRITISH DAIRYING. A Handy Volume on the Work of the^ 
Dairy-Farm. For the Use of Technical Instruction Classes, Students in 
Agricultural CoMeges, and the Working Dairy-Farmer. By Prof. J. P. ShbldoNi. 
late Special Commissioner of the Canadian Government, Author of " Dairy 
Farming," &c. With numerous Illustrations. Crown 8vo, as. 6d, cloth. 

" We conmlentlv recommend it as a text-book on dairy taming."— ji£yieuUMrai G€uieUe. 

" Probably the best half<rown manual on dairy work that has yet bMn produced. "—iVi?*^ 
BrUtsk Agriculturist. 

" It is the soundest little work we have yet seen on the subject."— T'A/ Tinus. 

Dairy Manual. 

MILK, CHEESE AND BUTTER: A Practical Handbook 
on their Properties and the Processes of their Production, including a- 
Chapter on Cream and the Methods of its Separation from Milk. By John 
Oliver, late Principal of the Western Dairy Institute, Berkeley. With 
Coloured Plates and 200 Illusts. Crown 8vo, ys.6d. cloth. \Juit publiihed, 
" An exhaustive and masterly production. It may be eordially recommeoaed to all students 

and practitioners of dairy science." — N.B. Agriculturist. 

" We strongly recommend this very comprehensive and carefully- written book to dairy-formers- 

and students of dairying. It is a distinct acquisition to the Ubrary of the agriculturist."— -^.frftfwA 

tnral Gazette. 

AarictUtural Facts and Figures. 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES 
FOR FARMERS AND FARM STUDENTS. By Primrosb McComnbll, 
B.Sc. Fifth Edition. Royal 39010, roan, gilt edges, with band, 45. 
*' LiteraDy teems with information, and we can conually rvcommend It to afl connected ivltb 
agriculture."— JVorM British AgrlcuUurist. 

8fnaU Fanning. 

SYSTEMATIC SMALL FARMING; or, The Lessons of my 
Farm. Being an Introduction to Modern Farm Practice for Small Farmers. 
By R. ScoTT BuRH. .With numerous Illustrations, crown 8vo, 6s. cloth. 



Is the completest book of hs class we have seen, and one which every amatmur 
win lead with pleasure and accept as a guide."— uFtfrA^ 

Modem Fanning. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Bconomy — Cattle, Sheep, 
and Horses ~- Management of Dairy, Pigs, and Toultry — Utilisation of 
Town-Sewage, Irrigation, &c. Sixth edition. In One Vol., 1.250 pp., haU'- 
bound, profusely Illustrated, 12s. 

" The aim of the auuor has been to make hli work at once compitthendve and tnutworthr 
and be has succeeded to a degree which entitles him to much cndtL —Momit^g Advtrtittr, 

Agricultu/ral Engineering. 

FARM ENGINEERING, THE COMPLETE TEXT -BOOK OP. 
Comprising Draining and Embanking ; Irrigation and Water Supply ; Farm 
Roads, Fences, and Gates ; Farm Buildings ; Bam Implements and Ma- 
chines ; Field Implements and Machines ; A^icultural Surveying, &c. By 
Prof. John Scott. 1,150 pages, half-bound, with over 600 Illustrations, las. 
"Written with great care, as well as with knowledge and ability. The author hat done hie 

work well ; we have found him a very trustworthy guide wherever we have tested his statements. 

The volume will be of great value to agricultural students,"— Ji/isrA Lang Exfrtss. 

Agricultural Text-Book. 

THE FIELDS OF GREAT BRITAIN : A Text-Book of 
Agriculture, adapted to the Syllabus of the Science and Art Department. 
For Elementary and Advanced Students. By Hugh Clbmbhts (Board oi 
Trade). Second Edition, Revised, with Additions. x8mo, as. td, cloth. 
*■ A most comprehensive volume, giving a mass otioSonDa!Acax."—Agricult%iral Eamomitt. 
"It Is a long time since we have seen a book which has pleased us vaom, or which rirrtnfBt 
soch a vast and useful fund of knowledge."— (fdfwasMMia/ limes. 

Tables for Farmers^ etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS 
for Farmers, Graxiers, Agricultural Students, Surveyors, Land Agents, AuC' 
tioneers, etc. With a New System of Farm Book-keeping. By Sidnbt Fran- 
cis. Third Edition, Revised. 373 pp., waistcoat-pocket size, is. 6d, leather. 
" Weighing less than z oz., and occupying no more space than a match box. It contains a mats 
of facts and calculations which has never before. In such handy form, been obtainable. Every 
operation on the farm is dealt with. The work may be taken as thoroughly accurate, the wh<^e 
of the tables having been revised by Dr. Fream. We cordially recommend it,"— BelFs Wukly 
Mtssttigtr 
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^rtiflcicU Ma/nure8 and Foods. 

FERTILISERS AND FEEDING STUFFS : Their Proper- 
ties and Uses. A Handbook for the Practical Farmer. By Bernard Dyer, 
D.Sc. (Lond.) With the Text of the Fertilisers and Feeding Stuffs Act of 
1893, the Regulations and Forms of the Board of Agriculture and Notes on 
the Act by A. J. David, B.A.,LL.M., of the Inner Temple, Barrister-at-Law. 
Crown 8vo, 120 pages, is. cloth, [J*^^ published. 

" An excellent shillings «rorth. Dr. Dyer has done farmers good service in placing^ at their dis* 
posal so mach useful information in so intelligible a form."— The Times. 

The Management of Bees. 

BEES FOR PLEASURE AND PROFIT: A Guide to the 
Manipulation of Bees, the Production of Honey, and the General Manage- 
ment of the Apiary. By G. Gordon Samson. Crown Bvo, 15. cloth. 
" The intending bee-keeper will find exactly the kind of information required to enable him 

to make a successfm start with his hives. The author is a thoroughly competent teacher, and his 

book may be commeaded."—MorHiUigr Post. 

Vo/nn and Estate JSook-keepingm 

BOOK-KEEPING FOR FARMERS <S ESTATE OWNERS. 
A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Second 
Edition, Revised. Crown 8vo, 3s. 6d. cloth boards ; or 25. 6d. cloth limp. 
" The volume is a capital study of a most important sxibioct."—Ajirria4Uurai Gasette. 
The young farmer, land agent, and surveyor will find Mr. Woodman's treatise more than 
repay its cost and study."— ^wi^wt^- News. 

Farm Recount Book. 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving 
a Weekly Labour Account and Diarv, and showing the Income and Expen- 
diture under each Department of Crops, Live Stock, Dairy, &c. &c. with 
Valuation, Profit and Loss Account, and Balance Sheet at the end of die 
Year. By Johnson M. Woodman, Chartered Accountant, Author of " Book- 
keeping for Farmers." Folio, ys. 6i. half 'bound. [fiuUitre. 
"Coorans every requisite fonn for keeping fiurm accounts readily and accurately."— ^^y.^. 

Miarly Fruits, Flowers, and Vegetables. 

THE FORCING GARDEN; or, How to Grow Early Fruits, 
Flowers, and Vegetableis. With Plans and Estimates for Building Glasa- 
houses, Pits, and Frames. By Samuel Wood. Crown 8vo, 3s. 64. cloth. 
"A good book, and fiUrly fills a place that was in some degree vacant.* The book is written wltb 
great care, and contains a great deal of valuable teaching. "--Gardeners' Jieng^ajtin*. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to Grow 
Vegetables, Fruits, and Flowers. By S. Wood. Fourth Edition, with con- 
siderable Additions, &c., and numerous Illustrations. Crown 8vo, 3s. 64, cl. 
" A very good book, and one to be highly recommended as a practical guide. The practical 

directions are exo^UtaV—AtHefueufM, 

" May be recommended to young gardeners^ cottagers, and specially to amateurs, for the 

pUn, simple, and trustworthy information It gives <m common matters too often neglected,"... 

Gmsrdentr^ CMrvfUde, 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING: or, How to make One 
Acre of Land produce 1^620 a-^ear by the Cultivation of Fruits and Vegetables ; 
also, How to Grow Flowers in Three Glass Houses, so as to realise £176 per 
annum clear Profit. By Samubl Wood, Author of " Good Gardening," &c. 
Fifth and Cheaper Edition, Revised, with Additions. Crown 8vo, is. sewed. 
*' We are bound to recommend it as not only suited to the cate of the ftnuitwir and gwitiQman'i 
gardener, but to the market grom*."— Gardeners' MaguMistt, 

Ga/rdewing for Ladies. 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN, 
and Amateurs* CompleU Guide. With Illusts. By S. Wood. Cr.Svo, 3s. 6d. cU 

Seeeipts for cfa/rdeners. 

GARDEN RECEIPTS. Edited by Charlbs W. Qdin. i2mo, 
u. 6d. cloth limp. 

Ma/rket Gardening. 

MARKET AND KITCHEN GARDENING. By Contributors 
to "The Garden.'* Compiled by C. W. Shaw, late Editor of ''Gardening 
Illustrated." lamo 3s. 64. cloth boards. 
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AUCTIONEERING, VALUING, LAND SURVEYING 

ES TATE AGENCY, e tc. 

Auctioneer's Assistant. 

THE APPRAISER, A UCTIONEER, BROKER, HOUSE AND 
ESTATE AGENT AND VALUER'S POCKET ASSISTANT, for the Valua- 
tion for Purchase, Sale^ or Renewal of Leases, Annuities and Reversions, and 
of property generally; with Prices for Inventories, Ac. By John Whkblbb^ 
Valuer, &c. Sixth Edition, Re-written and greatly extended by C. N orris. 
Surveyor, Valuer, &c. Royal samo, 5s. cloth. 

" A neat and concise book of reference, containing an admirable and dearly-arrsneed Ust of 

p rices for inventories, and a very practical cuide to determiae the value of fwn^tag^itc''--Siandard. 

" Contains a lar?e quantity of varied and useful Information as to the valuation for purchasab 

sale, or renewal of leases, annuities and reversions, and of property generally, with srices foi 

Inventories, and a gmde to determi&e the mlue of Interior fitU^^s and other effects."— A^Mcr. 

AtMstioneertng. 

AUCTIONEERS: THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robbrt 
Squibbs, Auctioneer. Second Edition, Revised and partly Re-written. Demy 
8vo, I2S. 6d, cloth. 

♦:>♦ Opinions of the Press. 

" The standard text-book on the topics of which it tre&ts."—j4tJk€Hai4m. 

" The work is one of general excellent character, and gives much information In a compeo* 
dlous and satisfactory form." — Builder. 

" May be recommended as giving a great deal of information on the law relating ta 
anctioneers, in a very readable form." — Law youmal. 

" Auctioneers may be congratulated on having so pleasing a writer to minister to their special 
nttds."— Solicitor^ Journal. 

"Every auctioneer ought to possess a copy of this excellent work."— /rvMm«M(f«r. 

" Of great value to the profession. . . . We readily welcome this book from the fisct that It 
treats the subject in a manner somewhat new to the profession."— £fto/:«x GoMtttt. 

Inwood's Estate Tables. 

TABLES FOR THE PURCHASING OF ESTATES, FmhoU, 
Copyhold, or Leasehold; Animiti€S,Advowsotu,etc.,9aid for the Renewing of 
Leases held under Cathedral Churches, Colleges, or other Corporate bodies 
for Terms of Years certain, and for Lives ; also for Valuing Reversionary 
Estates, Deterred Annuities, Next Presentations, &c. ; toaether with Smart's 
Five Tables of Compound Interest, and an Extension ofthe same to Lower 
and Intermediate Rates. By W. In wood. S4th Edition, with considerable 
Additions, and new and valuable Tables of Logarithms for the more Difficult 
Computations of the Interest of Money, Discount, Annuities, &c., by M. Fbdoi 
Thoman, of the Soci^td Credit Mobiuer ot Paris. Crown 8vo, 8s. cloth. 
"Those interested In the purchase and sale of estates, and In the acUustment of coippensatton 

eases, as well as in transactions in annaities, life Insurances, &c., wiU find the present edltioia of 

eminent sernce,"—£M£'iH€erin£. 

" ' Inwood's Tables ' still maintain a most enviable reputaLon. The new Issue has been enriched 

by aige additional contributions bv M> Fedor Thomap, whose carefully arranged Tables cannol 

nil to oe of the utmost utility."— inm^v yoHmal^ 

Agricultwral Valuer's Assistant. 

THE AGRICULTURAL VALUER'S ASSISTANT. A Prac- 
tical Handbook on the Valuation of Landed Estates ; including Rules and 
Data for Measuring and Estimating the Contents, Weights, and Values of 
Agricultural Produce and Timber, and the Values of Feeding Stuflfs. 
Manures, and Labour; with Forms of Tenant*Right- Valuations, Lists 01 
Local Agricultural Customs, Scales of Compensation under the Agricultural 
Holdings Act, &c. &c. By Tom Bright, Agricultural Surveyor. Seoond 
Edition, much Enlarged. Crown Svo, 5s. cloth. 
" Full of tables and examples in connection with the valuation of tenamt-rlght, estates, laboiut, 

contents, and weights of timber, and farm produce of all kinds."— .^jpricwAwra/ Gtuette. 

" An eminentqr practical handbook, ftill of practical tables and data of undoubted Interait Sad 

ndne to surveyors and auctioneers in preparing valuations of all kinds. "•^ForwMr. 

Plantations and Underwoods* 

POLE PLANTATIONS AND UNDERWOODS: A Practical 
Handbook on Estimating the Cost of Forming, Renovating, Improving;, and 
Grubbing Plantations and Underwoods, their Valuation for Purposes oi 
Transfer, Rental, Sale, or Assessment By Tom Bright, Author of 
"The AgriculturalValuei s Assistant,'' &c. Crown Svo, 3s. &I. cloth. 
" To valuers, foresters and agents It will be a welcome tiA."— North British AirricttltttrisU 
"We 11 calculate to assist the valuer in the discharge of his duties, and of undoubted IntatMl 
and oae both to surveyors and auctieoeers In preiMflag valuations of au kinds."— iiTm/ Berala, 
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Mtidsan's Land Valuer's Pocket^Book. 

THE LAND VALUER'S BEST ASSISTANT: Being Tablea 
on a very much Improved Plan, for Calculating the Value of Estates. With 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. Hudson, C.E. New Edition. Royal samo, 4s. leather. 
" Of incalculable nalue to the country gentleman andprofessioDal man."— farmer j* youmal, 

Ewa/rVs Land Improver's Pocket^Bookm 

THE LAND IMPROVER'S POCKET-BOQK OF FORMULA, 
TABLES, and MEMORANDA required in any Computation relating to the 
Permanent Improvement of Landed Property^ By John Ewart, Surveyor, 
Second Edition. Royal 32mo, 4s. leather. 

Complete Agricultural Surveyor's Pocket^Booh* 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK. Being of the above Two Works boond together. 
Leather, with strap, 7s. 6^. 

House Property. 

HANDBOOK OF HOUSE PROPERTY. A Popular and Practi- 
cal Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale of 
Houses and Land, including the Law of Dilapidations and Fixtures ; with 
Examples of all kinds of Valuations, Useful Information on Building, and 
Suggestive Elucidations of Fine Art By E. L. Tarbucx, Architect and 
Surveyor. Fifth Edition, Enlarged. x2mo, 5s. cloth. 
" The advice is thorougrhly practicaL"— ^£in» journ al . 
" For all who have dealkigs with house property, this is an indispensable guide."— ZlcevmiM^. 



" Carefully brought up to date, and much improved by the addition of a divlsloo on fin* 



art. . . . A wdl-written and thoughtful work."— £4MM/>t,^«H/xJt:«e9ntf. 



LAW AN D MISCELLA NEOUS. 

Bocket'Book for Sanitary Officials* 

THE HEALTH OFFICER'S POCKET-BOOK: A Guide to 
Sanitary Practice and Law. For Medical Officers of Health, Sanitary In- 
spectors, Members of Sanitary Authorities, &c. By Edward F. Willoughbt, 
M.D. (Lond.), &c., Author of ** Hygiene and Public Health." Fcap. 8vo, 
7s. 6d. cloth, red edges, rounded comers. [Just published, 

" A mine of condensed information of a pertinent and useful kind on the various subjects of 

which it treats. The matter seems to have been carefully compiled and arranged for facility ot 

reference, and it is well illustrated by diagrams and woodcuts. The diflivent subjects are 

succinctly but fully and scientifically dealt with." — TMs Lancet. 

" An excellent publication, deling with the scientific, technical and legal matters connected 

with the duties of medical officers orheakh and sanitary inspectors. The work is replete with 

■Information."— Z^ios/ GovemTfunt journal. 

Journalism* 

MODERN JOURNALISM, A Handbook of Instruction and 
Counsel for the Young Journalist. By John B. Mackie, Fellow of the Insti- 
tute of Journalists. Crown 8v0i 2S. cloth. lyust published. 
* This invaluable guide to Journalism is a work which all aspirants to a Journalistic career will 
read with advantage."— yi7«*7ia/ir/. 

Bri/vate Bill Legislation and Provisional Orders. 

HANDBOOK FOR THE USE OF SOLICITORS AND EN- 
GINEERS Engaged in Promoting Private Acts of Parliament and Provi- 
sional Orders, ror the Authorization of Railways, Tramways, Gas and Water 
Works, &c By L. Livingstoh MacassbTi of the Middle Temple, Barrister- 
at-Law, M.lnst.C.E. 8vo, sss. doth. 

Law of Patents. 

PATENTS FOR INVENTIONS, AND HOW TO PROCURE 
THEM: Compiled for the Use of Inventors, Patentees and others. By 
G. G. M. Hardingham, AssQC.MQm.Inat.CJB., &c. Demy 8vo, is. 6^. cloth. 

Labour IHsputes, 

CONCILIATION AND ARBITRATION IN LABOUR DIS- 
PUTES : A Historical Sketch and Brief Statement of the Present Position 
of the Question at Home and Abroad. By T. S. Jeans, Author of "England's 
Supremacy," &c. Crown 8vo, 300 pp., as. 6d, cloth. fjust published. 

" Mr. Jeans is well qualified to write on this cnbjoct, both by his previous books cuid by .his 
practical experisnce as an arbitrator."—7'A« 7¥m«r, 
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A Complete Epitome of the Laws of this Country* 

EVERY MAN'S OWN LAWYER: A Handy-Book of the 
Primciplbs of Law and Equity. With A CONCISE DICTIONARY 
OF LEGAL TERMS. By A Barrister. Thirty-third Edition, carefiiUy 
Revised, and including New Acts of Parliament of 1895. Comprising the 
Summary Jurisdiction {Married Women) Act^ x8q^ (giving to Magistrates 
largely increased powers for the Protection of ill-used Wives), as well as 
new enactments comprised in the Factory and Wotkshop ActtiSg$; Law 
of Distress Amendment Act, 1895; Corrupt and Illegal Practices Act, 1805; 
Local Government Act,'iBg4. (establishing District and Parish Councils); 
Finance Act, 1804 (imposing the New Deatn Duties) ; Prevention of Cruelty to 
Children Act, 1094; Married Women's Property Ad, 1893; Betting and Loans 
(Infants) Act, 1093; with many other Acts of recent years. Crown 8vo, 750 
pp., price 61. Sd, (saved at every consultation I) stroxigly bound in cloth. 

[Just publiihed. 

\* The Booh will be found to comprise {amongst other matter)— 

THB RIGHTS ANU WRONGS OP INDIVIDUALS— LANDLORD AND TENANT— VmiDORS 
AND PURCHASBRS— LBASBS AND MORTGAGES— PRINCIPAL AND AGENT— PARTNERSHIP 

and companies— masters, servants, and workmen- contracts and agreements 
-borrowers, lenders, and sureties— sale and purchase of goods— cheques, 
bills. and notes— bills op sale— bankruptcy— railway and shipping law— 
Life. Fire, and Marine Insurance— accident and Fidelity Insurance— Criminal 
Law— Parliamentary Elections—County Councils— District Councils— Parish 
Councils— Municipal Corporations— Libel and Slander— public Health and 
Nuisances— COPYRIGHT, Patents, Trade Marks— Husband and Wife— Divorce- 
Infancy— Custody of CHILDREN— Trustees and Executors— Clergy, Church- 
wardens, ETC.— Gamb Laws and Sporting— innkbepbrs— Horses and Dogs— Taxes 
and death Duties— forms of Agreements, Wills, Codicils, notices, etc. 

tsr The object of this worh is to enable those who consult it to help them- 
telvet to the law; and thereby to dispense, as far as possible, with professional 
assistance and advice. There are many wrongs and grievances which persons stUf- 
wtit to from time to time through not hnowing how or where to apply for redress ; and 
many persons have as great a dread of a lawyer's office as of a lion's den. With this 
booh at hand it is believed that many a Six-ano-Eightpbncb may be saved; many 
a wrong redressed; many a right reclaimed; many a law suit avoided ; and many 
an evil abated. The worh has established itself as the standard legal adviser of aU 
classes, and has also made a reputation for itself as a useful booh of reference for 
lawyers residing at a distance from law librartes, who are glad to nave at hand a 
worh embodying recent decisions and enactments. 

%* Opinions op thb Press. 

"The amount of information squeezed into this volume is wonderfuL " — Z.aw yournal 
(Feb. 8. 189 ,. 

- A complete code of Euclish Law, written in plain language, which all can undentand. 
Should be in the hands of ereiy business man, and all who wish to abolish lawyers' bills.- . . 

iVtMl^ Times, 

"A complete digest of the most useful facts which constitute English law."— ^Mc. 



" Admirably done, admirably arranged, and admirably cheap."— Z^«<ir Mercury. 
" A concise, cheap and complete epitome of the EnglUh 1 
funs may read, and he who reads may understand."— ^<fan0. 



" A concise, cheap and complete epitome of the EnglUh law. So plainly written that be who 



* The * Concise Dictionary ' adds considerably to its value. —Westminster Gasette. 
*' A complete epitome of the law ; thoroughly intelligible to non-professional readers." 

LegtU Guide for ^Paumhrokers^ 

THE LAW OF LOANS AND PLEDGES. With Statutes 
and a Digest of Cases. By H. C. Folkard, Esq., Barrister-at-Law. Fcap. 
8vOi 3s. 6d, cloth. 

2%6 Ijaw of Contracts* 

LABOUR CONTRACTS : A Popular Handbook on the Law 
of Contracts for Works and Services. By D. Gibbons. Fourth Edition, with 
Appendix of Statutes by T. F. Uttlby, Solicitor. Fcap. 8vo, 34. 6d. cloth. 

The Factory Acts, 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 
(Z878-Z891). Foe the Use of Manufacturers and Managers. By Emilb 
Garckb and J. M. Fells. (Reprinted from " Factory Accounts.'0 Crown 
8vo, 6d, sewed. 
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2 wbale's scientific and technical series. 
CIVIL ENGINEERING & SURVEYING. 

CItU Bngineering. 

By Henry Law, M. Inst. C.E. Includinz a Treatise on Hydraulic 
Engineering by G. R. Burnell, M.I.C.E. Seventh Edition, revised, 
with Large Additions by D. K. Clark, M.I.CE. . . 6/6 

PioiiAttr Bngineering : 

A Treatise on the Engineering Operations connected with the Settlement of 
Waste Lands in New Countries. By Edward Dobson, A.LC.E. With 
numerous Plates. Second Edition 4/G 

Iron Bridges of Moderate Span: 

Their Construction and Erection. By Hamilton W. Pbndrbd. With 40 
Illustrations 2/0 

Iron (Applioation of) to the Construotion of Bridges^ 
Roofs, and other Works. 

By Francis Campin, C.E. Fourth Edition 2/G 

Ckinstruotional Iron and Steel Work, 

as applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E. . . .' 3/6 

Tubular and other Iron Girder Bridges. 

Describing the Britannia and Conway Tubular Bridges. By G. Drysdalb 
Dempsbv, C.E. Fourth Edition 2/0 

Materials and Ck>nstruotion : 

A Theoretical and Practical Treatise on the Strains, Designing, and Erec* 
tion of Works of Construction. By Francis Campin, C£. . 3/0 

Sanitary Work in the Smaller Towns and in Yillatf es. 

By Charles Slagg, Assoc. M. Inst. C.E. Second Edition . . 3/0 

Roads and Streets (The Construction of). 

In Two Parts : I. The Art of Constructing Common Roads, by H. 
Law, C.E., Revised by D. K. Clark, C.£. ; II. Recent Practice : In- 
eluding Pavements of Wood, Asphalte, etc. By D. K. Clark, C.E. 4/S 

Oas Works (The Construction of), 

And the Manu&cture and Distribution of Coal Gas. By S. HuGUBS, C.E. 
Re-vrritten by William Richards, C.E. Eighth Edition . . 6/G 

Water Works 

' For the Supply of Cities and Towns. With a Description of the Principal 

Geological Foririations of England as influencing Supplies of Water. By 
Samuel Hughes, F.G.S., C.E. Enlarged Edition .... 4/0 

The Power of Water, 

As applied to drive Flour Mills, and to give motion to Turbines and other 
Hydrostatic Engines. By Joseph Glynn, F.R.S. New Edition . 2/0 

Wells and Weil-Sinking. 

By John Geo. Swindell, A. R. I. B. A., and G. R. Burnell, C.E. Revised 
Edition. With a New Appendix on the Qualities of Water. Illustrated 2/0 

The Drainage of liands, Tovns, and Buildings. 

By G. D. Dempsey, C.E. Revised, with large Additions on Recent 
Practice, by D. K. Clark, M.I.C.E. Second Eition, corrected . 4/& 

SSmbanking Lands f^oni the Sea. 

With Particulars of actual Embankments, &c. By John Wiggins . 2/0 

The Blasting and Quarrying of Stone, 

For Building and other Purposes. With Remarks on the Blowing up or 
Bridges. By Gen. Sir J. Burgovne, K.C.B i/Q. 

Foundations and Concrete Works. 

With Practical Remarks on Footings, Planking, Sand, Concrete, B^ton, 
Pile-drivingj Caissons, and CofTerdams. By E. Dobson, M.R.I.B.A. 
Seventh Edition ) /^ 
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Pneumatics, 

Inchtding Acoustics and the Phencrmena of Wind Curfents, for the Use of 
Beginners. By Charles Tomlinson, F.R.S. Fourth Edition . 1/6 

Land and SSngineering Surveying. 

For Students and Practical Use. By T. Bakbr, C.E. Fifteenth Edition, 
revised and corrected by J. R. Young, formerly Professor of Mathematics, 
Belfast College. Illustrated with Plates and Diagr»ns . . . 2/0 

Mensuration and Measuring. 

For Students and Practical Use. With the Mensuration and Levelling of 

Land for the purposes of Modern Engineering. By T. Baker, C.E. New 

^ Edition by E. Nugent, C.E 1/6 



MINING AND METALLURGY, 
Mineralogy, 

Rudiments of. By A. Ramsay, F.G.S. Third Edition, revised and 
enlarged. Woodcuts and Plates 3/6 

Goal and Coal Mining, 

A Rudimentary Treatise on. ^ By the late Sir Warington W. Smyth, 
F.R.S. Seventh Edition, revised and enlarged 3/6 

Metallurgy of Iron. 

Containing Methods of Assay, Analyses of Iron Ores, Processes of Manu- 
facture of Iron and Steel, &c. By H. Bauerman, F.G.S. With numerous 
Illustrations. Sixth Edition, revised and enlarged .... 5/0 

The Mineral Surveyor and Valuer's Complete Guide. 

By W. LiNTERN. Third Edition, with an Appendix on Magnetic and 
Angular Surveying 3/6 

Slate and Slate Quarrying: 

Scientific, Practical, and Commercial. By D. C. Davies, F.G.S. With 
numerous Illustrations and Folding Plates. Third Edition . 3/0 

A First Book of Mining and Quarrying, 

with the Sciences connected therewith, for Primary Schools and Self In- 
struction. By J. H. Collins, F.G.S. Second Edition . -1/6 

Subterraneous Surveying, 

with and without the Magnetic Needle. By T. Fenwick and T. Baker, 
C.E. Illustrated. 2/6 

Mining Tools. 

Manual of. By William Morgans, Lecturer on Practical Mining at the 
Bristol School of Mines 2/6 

Mining Tools, Atlas 

of Engravings to Illustrate the above, containing 235 Illustrations of Mining 
Tools, drawn to Scale. 4to. 4/6 

Physical Geology, 

Partly based on Major-General Portlock's " Rudiments of Geology." 
By RalphTate, A.L.S., &c. Woodcuts 2/0 

Historical Geology, 

Partly based on Major-General Portlock's ** Rudiments." By Ralph 
Tate, A.L.S., &c. Woodcuts 2/6 

Geology, Physical and Historical. 

Consisting; of " Physical Geology," which* sets forth the Leading Principles 
of the Science ; and " Historical Geology," which treats of the Mineral and 
Organic Conditions of the Earth at each successive epoch. By Ralph 
Tate, F.G.S. 4/6 

Blectro-Metallurgy, 

Practically Treated. By Alexander Watt. Ninth Edition, enlarged 
and revised, including the most Recent Processes .... 3/6 
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MECHANICAL ENGINEERING. 
The Workman's Manual of Bngineering Drawing. 

By John Maxton, Instructor in Engineering Drawing, Royal Naval 
College, Greenwich. Seventh Edition. 300 Plates and Diagrams . 3/6 

Fuels: Solid, liiquid, and Gaseous. 

Their Analysis and Valuation. For the Use of Chemists and Eneineers. 
By H. J. Phillips, F.C.S., formerly Analytical and Consulting Chemist 
to the Great Elastem Railway. Second Exlition, Revised . . . 2/0 

Fuel, Its Combustion and Boonomy. 

• Consisting of an Abridgment of " A Treatise on the Combustion of Coal and 
the Prevention of Smoke." By C. W. Williams, A.I.C.E. With Exten- 
sive Additions by D. K. Clark, M. Inst. C.E. Third Edition . 3/6 

The Boilermaker's Assistant 

in Drawing^ Templating, and Calculating Boiler Work, &c. By J. Court- 
ney, Practical Boilermaker. Edited by D. K. Clark, C.E. . 2/0 

The Boiler-Maker's Ready Reckoner, 

with Examples of Practical Geometry and Templating for the Use of 
Platers, Smiths, and Riveters. By John Courtney. Edited by D. K. 
Clark, M. I.e. £. Second Edition, revised, with Additions . 4/0 

*«* TA^ last two Works in One Volume^ half-bound^ entitled " The Boiler- 
maker's Ready-Reckoner and Assistant." By J. Courtney and 
D. K. Clark. Price 7s. 

Steam Boilers: 

Their Construction and Management. By R. Armstrong, CE. Illustrated 

1/6 
Steam and Machinery Management. 

A Guide to the Arrangement and Economical Management of Machinery. 
By M. Powis Bale, M. Inst. M.E 2/6 

Steam and the Steam Bngine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam 
Engine of Mr. J. Sewell. By D. K. Clark, C.E. Third Edition 3/6 

The Steam Bntfine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for 
Practical Men. By T. Baker, CE 1/6 

The Steam Bngine. 

By Dr. Lardnbr. Illustrated ^/Q 

UooomotiTe Bngines, 

ByG. D. Dempsey, C.E. With large Additions treating of the Modem 
Locomotive^y D. K. Clark, M. Inst. C.E 3/O 

liooomotive Bngine-Driving. 

A Practical Manual for Engineers in charge of Locomotive Engines. Bv 
Michael Reynolds. Eighth Edition. 31. 6d» limp ; cloth boards 4/6 

Stationary Bngine-Driving. 

A Practical Manual for Engineers in charge of Stationary Engines. By 
Michael Reynolds. Fourth Edition. 3^. 6d. limp ; cloth boaras . 4/6 

The Smithy and Forge. 

Including the Farrier's Art and Coach Smithing. By W. J. E. Crane. 
' Seco nd E dition , revised 2/6 

Modem Workshop Practice, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, 
Dredging Machines, Bridges, Ship-building, &c. By J. G. Winton. 
Fourth Edition, Illustrated 3/6 

Mechanical Bngineering. 

Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Machinery, Mechanic^ Manipulation, Manufacture of the Steam Engine, 
&c. ByFRANCisCAMPiN, C.E. Third Edition .... 2/6 

Details of Machinery. 

Comprising Instructions for the Execution of various Works in Iron in the 
Fitting-Shop, Foundry, and Boiler- Yard. By Francis Campin, C.E. 3/0 
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Blementary SSngineering : 

A Manual for Young Marine Engineers and Apprentices. In the Form of 

Suestions and Answers on Metals, Alloys, Strength of Materials, &c. 
y T. S. Brewer. Second Edition 2/0 

Poorer in Motion: 

Horse-power Motion, Toothed-Wheel Gearing, Long and Short Driving 
Bands, Angular Forces, &c. By Jambs Armour, C.E. Third Edition 2/0 

Iron and Heat, 

Exhibiting the Principles concerned in the Construction of Iron Beams, 
Pillars, and Girders. By J. Armour, C.E. - 2/6 

Practical Mechanism, 

And Machine Tools. By T. Baker, C.E. With Remarks on Tools and 
Machinery, by J. Nasmyth, CE. . . - 2/6 

Mechanics : 

Being a concise Exposition of the General Principles of Mechanical Science, 
and their Applications. By Charles Tom linson, F.R.S. . « 1/6 

Cranes (The Construction of). 

And other Machinery for Raising Heavy Bodies for the Erection of Build- 
ings, &c. By Joseph Glynn, F.R.S 1/6 



NAVIGATION, SHIPBUILDING, ETC, 
The Sailor's Sea Book: 

A Rudimentary Treatise on Navigation. By James Greenwood, B.A. 
With numerous Woodcuts and Coloured Plates. New and enlarged 
Edition. By W. H. Rosser 2/6 

Practical Nairigation. 

Consisting of The Sailor's Sea- Book, by Jambs Greenwood and W. H. 
Rosser ; together with Mathematical and Nautical Tables for the Working 
of the Problems, by Henry Law, C.E., and Prof. J. R. Young . 7/0 

Navigation and Nautical Astronomy, 

In Theory and Practice. By Prof. J. R. Young. New Edition. 2/6 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 
prefixed a Treatise on Logarithms. By H. Law, C.E. Together with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 
R. Young. New Edition 4>/0 

Masting, Mast-Making, and Rigging of Ships. 

Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
&c., relative to every class of vessels. By Robert Kipping, N.A. . 2, 

Sails and Sail-Ma£king. 

With Draughting, and the Centre of Effort of the Sails. By Robert 
Kipping, N.A 2/6 

Marine SSngines and Steam Vessels. 

By R. Murrav, C.E. Eighth Edition, thoroiighly Revised, with Addi- 
tions by the Author and by George Carlisle, C.E. . . 4/6 

Iron Ship-Building. 

With Practical Examples. By John Grantham. Fifth Edition . 4./O 

Navai Architecture : 

An Exposition of Elementary Principles. By James Peake . . 3/6 

Ships for Ocean and River Senrice, 

Principles of the Construction of. By Hakon A. Sommerfeldt . \ /6 

Atlas of Bngrairings 

.To Illustrate the above. Twelve large folding Plates. Ro3ral 4to, cicth 7/6 

The Forms of Ships and Boats. 

By W. Bland. Seventh Edition, revised, with numerdUs Illustrations and 
Models 1/6 
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ARCHITECTURE AND THE 

BUILDING ARTS. 
CoDistruotional Iron and Steel Work, 

as applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E 3/6 

Building Bstatee: 

A Treatise on the Development, Sale, Purchase, and Management of Build- 
ing Land. By F. Maitland. Second Exiition, revised . 2/0 

The Science of Building: 

An Element 
HAM Tarn 



An Elementary Treatise on the Principles of Construction. By E. Wvnd- 
ARN, M.A. Lond. Third Edition, revised and enlarged . 3/6 



The Art of Building: 

General Principles of Construction, Strength, and Use of Materials, Working 
Drawings, Specifications, &c. By Edward Dobson, M.R.I.B.A. . 2/0 

A Book on Building, 

Civil and Ecclesiastical. By Sir Edmund Beckett, Q.C. (Lord Grim- 
thurpe). Second Edition 4/6 

Dwelling-Houses (The Breotion of), 

Illustrated by a Perspective View, Plans, and Sections of a Pair of Villas, with 
Specification, Quantities, and Estimates. By S. H. Brooks, Architect 2/6 

Ck>ttiufe BuUding. 

By C. Bruce Allen. Eleventh Edition, with Chapter on Economic Cot- 
Uges for Allotments, by E. E. Allen, C.E 2/0 

AcoustioB in Relation to Architecture and Building: 

The Laws of Sound as applied to the Arrangement of Buildings. By Pro- 
fessor T. Roger SmIth, F.R. LB. A. New Edition, Revised . 1/6 

The Rudiments of Practical Bricklaying. 

General Principles of Bricklaying ; Arch Drawing, Cuttinp^, and Setting ; 
Pointing ; Paving, Tiling, &c. By Adam Hammond. With 68 Woodcuts 

1/6 
The Art of Practical Brick Gutting and Setting. 

By Adam Hammond. With 90 Engravings 1/6 

Brickvrork : 

A Practical Treatise, embodying the General and Higher Principles of 
Bricklaymg, Catting and Setting ; with the Application of Geometry to Roof 
Tiling, &c By F. Walker 1/6 

Bricks and Tiles, 

Rudimentary Treatise on the Manufacture of ; containing an Outline of the 
Principles of Brickmaking. By E. Dobson, M.R.I.B.A. Additions by 
C. Tomlinson, F.R.S. Illustrated 3/0 

The Practical Brick and Tile Book. 

Comprising: Brick and Tile Making, by E. Dobson, A.LC.E. ; Prac- 
tical Bricklaying, by A. Hammond ; Brickwork, by P. Walkkr. 
550 pp. with 970 Illustrations, strongly half-bound '6/0 

Carpentry and Joinery — 

The £LBMENTARy Principles of Carpentry. Chiefly composed from the 
Standard Work of Thom as Trbdgold, C. E With Additions, and Treatise 
on Joinery, by £. W. Tarn, M.A. Fifth Edition, Revised . . 3/6 

Carpentry a|id Joinery— Atlas 

Of 35 Plates to accompany and illustrate the foregoing book. With 
Descriptive Letterpress. 4to 6/0 
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Showing New and Simple Methods. By Gbo. Collincs. Second Edition. 
Revised, including a Treatise on Stairbuilding. With Plates . 



A Praotioal Treatise on Handmilmg; 

Ncs. Second Ed 

2/6 

Circular Work in Carpentry and Joinery. 

A Practical Treatise on Circular Work of Single and Double Curvature. 
By George Collings. Second Edition 2/6 

Roof Carpentry: 

Practical Lessons in the Framing of Wood Roofs. For the Use of Workins 
Carpenters. By Geo. Collings 2/0 

The Construction of Roofs of Wood and Iron; 

Deduced chiefly from the Works of Robison, Tredgold, and Humber. By 
£. WvNDHAM Tarn, M.A., Architect Second Edition, revised . 1 /6 

The Joints Made and Used by Builders. 

By WvviLL J. Christy, Architect. With i6o Woodcuts . . 3/0 

Shoring 

And Its Application : A Handbook for the Use of Students. By Gborgb 
H. Blacrovb. With 31 Illustrations 1/6 

The Timber Importer's, Timber Merchant's, and 
Builder's Standard Guide. 

By R. E. Grandy 2/0 

Plumbing : 

A Text-Book to the Practice of the Art or Craft of the Plumber. With 
Chapters upon House Drainage and Ventilation. By Wm. Paton Buchan. 
Sixtn Edition, revised and enlarged, with 380 Illustrations . . 3/6 

Ventilation : 

A Text Book to the Practice of the Art of Ventilating Buildings. By W. P. 
Buchan, R.P., Author of " Plumbing," &c. With 170 Illustrations 3/6 

The Practical Plasterer: 

A Compendium of Plain and Ornamental Plaster Work. By W. Kemp 2/0 

House Painting, Orainintf, Marblintf, ft Sign Writing. 

With a Course of Elementary Dravrln^, and a Collection of Useful Receipts. 
By Ellis A. Davidson. Sixth Edition. Coloured Plates . . o/O 
*»* The above, in cloth boards, stron^^fy bound, 6*. 

A Cbnunmar of Colouring, 

Applied to Decorative Painting and the Arts. By Gborgb Fisld. New 
Edition, enlarged, by Ellis A. Davidson. With Coloured Plates . 3/0 

Blementary Decoration 

As applied to Dwelling Houses, &c. By Jambs W. Facbv. Illustrated 2/0 

Practical House Decoration. 

A Guide to the Art of Ornamental Painting, the Arraiigement of Colours in 
Apartments, and the Principles of Decorative Design. By Jambs W. Facet. 

2/6 
■*»* Th* last two Works in One handsome Vol., half-bound, entitled ** House 
Decoration, Elbmbntarv and Practical," /rice 5«. 

Warming and Ventilation 

Of Domestic and Public Buildings, Mines, Lighthouses, Ships, &c. By 
Charlbs Tomlinson, F.R.S 3/0 

Portland Cement for Users. 

By Henry Faija, A.M. Inst. C.£. Third Edition, Corrected . 2/0 

I^imes, dements, Mortars, Ooacretes, Mastics, Plas- 
tering, ftc 

By G. R. Burnbll, C.E. Thirteenth Edition . .1/6 
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Masonry and Stone-Cutting. 

The Principles of Masonic Proiection and their application to Construction^ 

• By Edward Dobson, M.R.I.B.A 2/6 

Arohes, Piers, Buttresses, fto.: 

Experimental Essays on the Principles of Construction . By W. Bland, 

1/e 

Quantities and Measurements, 

In Bricklayers', Masons', Plasterers', Plumbers', Painters', Paperhangers% 
Gilders', Smiths', Carpenters' and Jomers' Work. By A. C. Beaton 1 /6 

The Complete Measurer: 

Setting forth the Measurement of Boards, Glass, Timber and Stone. By R. 

• HoRTON. Fifth Edition 4/0 

*«* The abeve^ strongly bound in Umther^ price 5f. 

I^itfUt: 

An Introduction to the Science of Optics. Designed for the Use of Students 
of Architecture, Engineering, and other Applied Sciences. By E. Wynd- 
HAM Tarn, M. A., Author of " The Science of Building," &c. . .1/6 

Hints to Tounf Architects. 

By Gborgb Wightwick, Architect. Fifth Edition, revised and enlarged 
by G. HusKissoN Guillaumb, Architect . - 3/6 

Architecture — Orders : 

The Orders and their ^Esthetic Principles. By W. H. Leeds. Illustrated. 

Architecture — Styles: 

The History and Description of the Styles of Architecture of Various 
Countries, from the Earliest to the Present Period. By T. Talbot Bury, 
F.R.I.B.A. Illustrated 2/0 

*»* Orders and Styles of Architecture, in Cm Vol., 3*. 6rf. 

Architecture— Design : 

The Principles of Design in Architecture, as deducible from Nature and 
exemplified in the Works of the Greek and Gothic Architects. By Edw. 

, Lacy Garbbtt, Architect Illustrated 2/6 

» » 2 

"Modern ARCHiTECTURE,"/rw-r dr. 



» The three preceding Works in One handsome Vol., half bound, entitled 



Perspective for Beginners. 

Adapted to Young Students and i 

By Cborgb Pvnb . 2/0 



Adapted to Young Students and Amateurs in Architecture, Painting, &c. 
~ Gi ~ 



Architectural Modellinjg in Paper. 

By T. A. Richardson. With Illustrations, engraved by O. Jewitt 1 /6 

Glass Staining, and the Art of Painting on Glass. 

Prom the German of Dr. Gessert and Emanuel Otto Frombbrg. With 
an Appendix on The Art of Enamelling 2/6 

YitruTius— The Architecture of. 

In Ten Books. Translated from the Latin by Joseph Gwilt, F.S.A., 
F.R.A.S. With 33 Plates 5/0 

N.B. — This is the only Edition o/WwRvyivs procurable at a tnoderaie price, 

Grecian Airchitecture, 

* An Inquirf into the Principles of Beauty in. With an Historical View of the 
Rise and Progress of the Art in Greece. By the Earl op Aberdeen I/O 

*»* The two preceding Works in One hatidsome Vol,, hetlf bounds entitled 
"Ancient Architecture, "j^wtf 6*. 
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INDUSTRIAL AND USEFUL ARTS. 
Oements, Pastes, Glues, and Oums. 

A Practical Guide to the Manufacture and Application of the various 
Agglutinants required for Workshop, Laboratory, or Office Use. With 
upwards of 900 Recipes and Formuliae. By H. C. Standage . 2/0 

Glooks and Watches, and Bells, 

A Rudimentary Treatise on. By Sir Edmund Beckett, Q.C. (Lord 
Grimthorpe). Seventh Edition 4/6 

The Goldsmith's Handbook. 

Containing full Instructions in the Art of Alloying, Melting, Reducing, 

Colouring, Collecting and Refining, Recovery of Waste, Solders, Enamels, 

. &c., &c. By Gborgb E. Gee. Third Edition, enlarged . . . 3/0 

The SUveFsmith's Handbook, 

.On the same plan as the Goldsmith's Handbook. By George E. Gee. 

Second Edition, Revised 3/0 

*#* TAe last tivo Works^ in One handsome Vol.., half -bounds ^s. 

The Hall-Marking of Jewellery. 

Comprising an account of all the different Assay Towns of the United 
Kingdom ; with the Stamps and Laws relating to the Standards and Hall' 
Manes at the various Assay Offices. By George E. Gee 3/0 

Practioal Organ Building. 

ByW. E. Dickson, M.A. Second Edition, Revised, with Additions 2/6 

Goaoh-Building : 

A Practical Treatise. By James W. Burgess. With 57 Illustrations 2/6 

The Brass Founder's Manual: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c. By 
W. Graham 2/0 

The Sheet-Metal Ifforker's Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, &c., with 
46 Diagrams. By W. J. £. Crane. Second Edition, revised . 1 /6 

Sevring Machinery: 

Its Construction, History, &c. With full Technical Directions for Adjust- 
ing, &c. ByJ. W. Urquhart, C.E 2/0 

Gas Fitting: 

A Practical Handbook. By John Blacki Second Edition, Enlarged. 
With T^o Illustrations 2/6 

Construction of Door liocks. 

From the Papers of A. C. Hobbs. Edited by Charles Tomlinson, F.R.S. 
With a Note upon Iron Safes by Robert Mallet. Illustrated . 2/6 

The Model liocomotive Bngineer, Fireman, and 
Bn^ine-Boy. 

. Comprising an Historical Notice of the Pioneer I^ocomotive Engines and 
their Inventors. By Michael Reynolds. Second Edition. With 
numerous Illustrations, and Portrait of George Stephenson . 3/6 

The Art of Letter Painting made Basy. 

By J. G. Badenoch. With 12 full-page Engravings of Examples . | /Q 

The Art of Boot and Shoemaking. 

Including Measurement, Lasl-iitting, Cutting-out, Closing and Making. By 
John Bedford Leno. With numerous Illustrations. Third Edition 2/0 

Mechanical Dentistry: 

A Practical Treatise on the Construction of the Various Kinds of Artificial 
Dentures. By Charles Hunter. Third Edition, revised . . 3/0 

Iffood Bn^aving: 

. A Practical and Easy Introduction to the Art. By W. N. Brown . \ fQ 

Laundry Management. 

A Handbook for Use in Private and Public Laundries. Including Accounts 
,of Modem Machinery and Appliances. By the Editor of " The Laundry 
Journal." With numerous Illustrations. Second Edition . . 2/0 
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AGRICULTURE, GARDENING, ETC. 
Draining suid Bmbankintf : 

A Practical Treatise. By Prof. John Scott. With 68 Illustrations 1 /6 

Irrigation and Water Supply: 

A Practical Treatise on Water Meadows, Sewa^^e Irrigation, Warping, &c.; 
on the Construction of Wells, Ponds, Reservoirs, &c. By Prof. John 
Scott. With 34 Illustrations ) /6 

Farm Roads, Fences, and Cbktes: 

A Practical Treatise on the Roads, Tramways, and Waterways of the 
Farm ; the Principles of Enclosures ; and the different kinds of Fences, 
Gates, and Stiles. By Prof. John Scott. With 75 Illustrations . 1 /6 

Farm Buildings: 

A Practical Treatise on the Buildings necessary for various kinds of Farms, 
their Arrangement and Construction, with Plans and Estimates. By Prof. 
John Scott. With 105 Illustrations 2/0 

Bam Implements . and Maohines : 

Treating of the Application of Power and Machines used in the Threshing- 
barn. Stockyard, Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 

2/0 
Field Implements and Maohines: 

With Principles and Details of Construction and Points of Exc^lence, their 
Management, &c. By Prof. John Scott. With 138 Illustrations 2/0 

Agricultural Surveying: 

A Treatise on Land Surveying, Levelling, and Setting-out ; with Directions 
for Valuing Estates. By Prof. J. Scott. With 62 Illustrations . 1 /6 

Farm Bngineering. 

By Professor John Scott. Comprising the above Seven Volumes in One, 
1,150 pages, and over 600 Illustrations. Half-bound . . . 12/0 

Outlines of Farm Management. 

Treating of the General Work of the Farm ; Stock ; Contract Work ; 
Labour, &c. By R. Scott Burn 2/6 

Outlines of Landed SSstates Management. 

Treating of the Varieties of Lands, Methods of Farming, Setting-out of 
Farms, Roads, Fences, Gates, Drainage, &c. By R. Scott Burn . 2/6 . 

*»* T/u above T-iuo Vols, in One^ handsomely half-bound^ price 6-s« 

Soils, Manures, and Crops. 

(Vol. I. Outlines of Modern Farming.) By R. Scott Burn . 2/0 



Farming and Farming Bconomy. 

(VoL II. Outlines of Modern Farming.) By R. Scott Burn 3/0 

Stook: Cattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scott Burn 2/6 

Dairy, Pigs, and Poultry. 

(Vol. IV. Outlines of Modern ELarming.) By R. Scott Burn 2/0 

Utilization of Sewage, Irrigation, and Beolamation 
of Waste Land. 

(Vol. V. OUTLINBS OF MoDERN FARMING.) By R. ScOTT BURN . 2/6 

Outlines of Modem Farming. 

By R. Scott Burn. Consisting of the above Five Volumes in One, 
x,25o pp., profusely Illustrated, half>bound . . . . * . ) 2/0 
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Book-keeping for Farmers sknd Eistate Ovners. 

A Practical Treatise, presenting, in Three Plans, a System addpt«d for all 
classes of Farms. By J. M. Woodman. Third Eklition, revised . 2/6 

Ready Reckoner for the Adnteastirenient of Land. 

By A Arman. Third Edition, revised and extended by C. Norris 2/0 

Miller's, Com Merchant's, and Farmer's Ready 
Reckoner. 

Second Edition, revised, with a Price List of Modem Flour Mill Machinery, 
by W. S. HuTTON, C.E 2/0 

The Hay and Straw Measurer. 

New Tables for the Use of Auctioneers, Valuers, Farmers, Hay and Straw 
Dealers, &c. By John Steele 2/0 

Meat Production. 

A Manual for Producers, Distributors, and Consumers of Butchers' Meat. 
By John Ewart 2/6 

Sheep : 

The History, Structure, Economy, and Diseases of. By W. C. Spooner, 
M.R.V.S. Fifth Edition, with fine Engravings 3/6 

Market and Kitchen Gardening. 

By C. W. Shaw, late Editor of " Gardening Illustrated" . . . 3/0 

Kitchen Gardening Made Basy. 

Showing the best means of Cultivating every known Vegetable and Herb, 
&c., with directions for management all the year round. By George M. F. 
Glennv. Illustrated | /6 

Cottage Gardening: 

Or Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday. 

1/6 
Garden Receipts. 

Edited by Charles W. Quin 1/6 

Fruit Trees, 

The Scientific and Profitable Culture of. From the French of M. Du 
Brbuil. Fourth Edition, care&lty Revised by George Glbnny. With 
187 Woodcuts 3 6 

The Tree Planter and Plant Propagator : 

With numerous Illustrations of Grafting, Layering, Budding, Implements, 
Houses, Pits, &c. By Samuel Wood 2/0 

The Tree Pruner: 

A Practical Manual on the Pruning of Fruit Trees, Shrubs, Climbers, and 
Flowering Plants. With numerous Illustrations. By Samuel Wood 1 /Q 

*^* The above Two Vols, in One^ kandsamefy fm^-boundt price 3^. 6<^< 

The Art of Grafting and Budding. 

By Charles Baltet. With Illustrations 2/6 
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MATHEMATICS, ARITHMETIC, ETC. 
DesoriptiTe Geometry, 

An Elementary Treatise on ; with a Theory of Shadows and of Perspective, 
extracted from the French of G. Monge. To which is added a Description 
of the Principles and Practice of Isometrical Projection. By J. F. Heather, 
M.A. With 14 Plates 2/0 

Praotioal Plane Geometry: 

Giving the Simplest Modes of Constructing Figures contained in one Plane 
and Geometrical Construction of the Ground. By J. F. Heather, M.A. 
With 215 Woodcuts 2/0 

Analytical Geometry and Oonio Seotlons, 

a Rudimentary Treatise on. By James Hann. A New Edition, re^ 
vrritten and enlarged by Professor J. R. Young .... 2/0 

Buolid (The Blements of). 

With many Additional Propositions and Explanatory Notes ; to which is 
prefixed an Introductory Essay on Logic. By Henry Law, C.E. . 2/6 



* « 



Sold also separately i viz : — 



Euclid. The First Three Books. By Henry Law, C.E. . -1/6 

Buolid. Books 4, 5, 6, II, la. By Henry Law, C.E. . • 1 /6 

Plane Trigonometry, 

The Elements of. By James Hann 1/6 

Spherical Trigonometry, 

The Elements of. By Jambs Hann. Revised by Charles H. Dow- 
ling, CE 1/0 

*»* Or with " The Elements 0/ Plane Trigonometry" in One Volume, us. M. 

Differential Calculus, 

Elements of the. By W. S. B. Woolhouse, F.R.A.S., &c. . .1/6 

Integral Calculus. 

By HOMERSHAM Cox, B.A 1/0 

Algebra, 

The Elements of. By James Haddon, M.A. With Appendix, contain- 
ing Miscellaneous Investigations, and a collection of Problems . . 2/0 

A Key and Companion to the Above. 

An extensive repository of Solved Examples and Problems in Algebra. 
By J. R. Young 1/6 

Commercial Book-keeping. 

With Commercial Phrases and Forms in English, French, Italian, and 
German. By James Haddon, M.A 1/6 

Arithmetic, 

A Rudimentary Treatise on. With full Explanations of its Theoretical 
Principles, and numerous Examples for Practice. For the Use of SchooU* 
and for Self- Instruction. By J. R. Young, late Professor of Mathematics 
in Belfast College. Eleventh Edition 1/6 

A Key to the Above. 

By J. R. Young 1/6 

Bquational Arithmetic, 

Applied to Questions of Interest, Annuities, Life Assurance, and Genera] 
Commerce ; with various Tables by which all Calculations may be greatly 
facilitated. By W. Hipsley 2/0 

Arithmetic, 

Rudimentarv, for the Use of Schools and Self-Instruction. By James 
Haddon, M.A. Revised by Abraham Arman . . . • 1 /6 

A Key to the Above. 

. By A. Arman . r . . • • • • • 1 /6 
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Mathematical Instruments: 

Their Constraction, Adjustment, Testing, and Use concisely explained. 

By J. F. Heathbr, M.A., of the Royal Military Academy, Woolwich. 

Fourteenth Edition, Revised, with Additions, by A. T. Walmisley, 

M.I.C.E. Origmal Edition, in X vol.. Illustrated .... 2/0 
*^t* In ordering the above, be careful to say *^ Original Edition,'* or give the 
nutnber in the Seties (33), to distinguish it ront the Enlarged Edition in 
3 vols. (Nos. 168-9-70). 

Drawing and Measuring Instruments. 

Including — I. Instruments employed in Geometrical and Mechanical Draw- 
'^ ing, and in the Construction, Copying, and Measurement of Maps and 

Plans. II. Instruments used for the purposes of Accurate Measurement, 
and for Arithmetical Computations. By J. F. Heather, M.A. . 1 /S 

Optical Instruments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for 
producing copies of Maps and Plans by Photography. By J. F. Heather, 
M.A. Illustrated 1/6 

Surveying and Astronomical Instruments. 

Including — I. Instruments used for Determining the Geometrical Features 

of a portion of Ground. II. Instruments employed in Astronomical Ob* 

servations. By J. F. Heather, M.A. Illustrated . . . .1/6 

*^* The above three volumes form an enlargement of the Author's original work, 

** Mathematical Instruments : " ^rice 2s. (See No. 32 in the Series.) 

Mathematical Instruments: 

Their Construction, Adjustment, Testing and Use. Comprising Drawing, 

Measuring, Optical, Surveying, and Astronomical Instruments. By J. F. 

- Heather, M.A. Enlarged Edition, for the most part entirely re>wntten. 

The Three Parts as above, in One thick Volume 4>/6 

The Slide Rule, and How to Use It. 

Containing full, easy, and simple Instructions to perform all Business CaN 
culations with unexampled rapidity and accuracy. By Charles Hoare, 
C.E. With a Slide Rule, in tuck of cover. Fifth Edition . .2/6 

liOgarithms. * 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical 

■ Calculations. By Henry Law, C.E. Revised Edition. (Forming part of 

the above work.) 3/0 

Compound Interest and Annuities (Theory of). 

With Tables of Logarithms for the more Difficult Computations of Interest, 
Discount, Annuities, &c, in all their Applications and Uses for Mercantile 
and State Purposes. By Fedos Thoman, Paris. Fourth Edition . 4/0 

Mathematical Tables, 

^ For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 

prefixed a Treatise on Logarithms. By H. La\V, C.E. Together with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 
R. Young. New Edition 4/0 

Mathematics, 

As applied to the Constructive Arts. By Francis Campin, C.E., &c. 
Seconci Edition 3/0 

Astronomy. 

' By the late Rev. Robert Main, F.R.S. Third Edition, revised and cor- 
;- rected to the Present Time. By W. T. Lynn, F.R.A.S. . . . 2/0 

^ Statics and Dynamics, 

The Principles and Practice of. Embracing also a clear development of 

Hydrostatics, Hydrodynamics, and Central Forces. By T. Baker, C.E. 

• Foifrth Edition 1 /g 
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BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES. 

A Diotionary of Painters, and Handbook for Picture 
Amateurs. 

Being a Guide for Visitors to Public aad Private Picture Galleries, and for 
Art-Students, including Glossary of Terms, Sketch of Principal Schools of 
Painting, &c. By Philippe Daryl, B.A. 2f/6 

Painting Popularly Explained. 

By T. J. GuLLiCK, Painter, and John Timbs, F.S.A. Including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature, 
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth Edition S/0 

A Dictionary of Terms used in Architecture, Build- 
ing, Engineering, Mining, Metallurgy, Archas- 
ology, tne Fine Arts, ftc. 

By John Weale. Sixth Edition. Edited by Robt. Hunt, F.R.S. 
Numerous Illustrations S/0 

Music : 

A Rudimentary and Practical Treatise. With numerous Examples. By 
Charles Child Spencer 2/6 

Pianoforte, 

The Art of Playing the. With numerous Exercises and Lessons. By 
Charles Child Spencer 1 /S 

The House Manager. 

Being a Guide to Housekeeping, Practical Cookery, Pickling and Preserv- 
ing, Household Work, Dairy Management, Cellarage of Wines, Home- 
brewing and Wine-making, Stable Economy, Gardening Operations, &c. 
By An Old Housekeeper . . 3/6 

Manual of Domestic Medicine. 

By R. Gooding M.D. Intended as a Family Guide in all cases of 
Accident and Emergency Third Edition, carefully revised . '2/0 

Management of Health. 

A Manual of Home and Personal Hygiene. By Rev. James Baird 1 /O 

Natural Philosophy, 

For the Use of Beginners. By Charles Tomlinson, F.R.S. . .1/6 

The Blectric Telegraph, 

Its History and Progress. With Descriptions of some of the Apparatus. 
By R. Sabine, C.E., F.S.A., &c 3/0 

Handbook of Field Fortification. 

By Major W. W. Knollys, F.R.G.S. With 163 Woodcuts . . 3/0 

liOgic, 

Pure and Applied. By S. H. Emmens. Third Edition , . 1 /g 

liocke on the Human Understanding, 

Selections from. With Notes by S. H. Emmens . . '1/6 

The Compendious Calculator 

{Intuitive Calculations). Or Easy and Concise Methods of Performing the 
various Arithmetical Operations required in Commercial and Business 
Transactions ; together with Useful Tables, &c. By Daniel O'Gorman. 
Twenty-seventh Edition, carefully revised by C. Norris . . •2/6 
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Measures, ISTei^hts, and Moneys of all Nations. 

With an Analysis of the Christian, Hebrew, and Mahometan Calendars. 
By W. S. B. WooLHOusE, F.R.A.S., F.S.S. Seventh Edition . 2/6 

Grammar of the Bnglish Ton^e, 

Spoken and Written. With an Introduction to the Study of Comparative 
Philology. By Hyde Clarke, D.C.L. Fifth Edition. . . .1/6 

dictionary of the Bnglish Lian^a^e, 

As Spoken and Written, Containing above 100,000 Words. By Hyde 

Clarke, D.C.L 3/6 

Complete with the Grammar 6/6 

Composition and Punctuation, 

Familiarly Explained for those who have neglected the Study of Grammar. 
By Justin Brbnan. i8th Edition 1/6 

French Grammar. 

With Complete and Concise Rules on the Genders of French Nouns. By 
G. L. Strauss, Ph.D 1/6 

Frenoh-Bn^lish Dictionary. 

Comprising a large number of New Terms used in Engineering, Mining 
&c. By Alfred Elwbs 1/6 

Bnglish-French Dictionary. 

By Alfred Elwes 2/0 

French Dictionary. 

The two Parts, as above, complete in One Vol. . . . . . 3/0 

*»* Or with the Grammar, 4/6* 

French and Bnglish Phrase Book. 

Containing Introductory Lessons, with Translations, Vocabularies of Words, 
Collection of Phrases, and Easy Familiar Dialogues . . . '1/6 

German Grammar. 

Adapted for English Students, from Heyse's Theoretical and Practical 
Grammar, by Dr. G. L. Strauss _ 1/6 

German Triglot Dictionary. 

By N. E. S. A. Hamilton. Part I. German- French-English. Part H. 
English-German- French. Part III. French-German-English . . 3/0 

German Triglot Dictionary 

(As above). Together with German Grammar in One Volume . . 6/0 

Italian Grammar 

Arranged in Twenty Lessons, with Exercises. By Alfred Elwes . 1 /6 

Italian Triglot Dictionary, 

Wherein the Genders of all the Italian and French Nouns are carefully 
noted down. By Alfred Elwes. Vol. z. Italian-English-French . 2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. 2. English-French-Italian . . 2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. 3. French-Italian-English . . 2/6 

Italian Triglot Dictionary 

(As above). In One Vol 7/6 

Spanish Grammar. 

In a Simple and Practical Form. With Exercises. By Alfred Elwes 1 /6 

Spanish-Bnglish and Bnglish-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, 
&c., with the proper Accents and the Gender of every Noun. By Alfred 
Elwes 4/0 



*^'^ Or with the Grammar, 6/0 



